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THE CAREER OF THE INVESTIGATOR* 


ScARCELY more than a generation ago 
the graduate in medicine had his profes- 
sional career marked out for him with a 
fair degree of definiteness. Private prac- 
tise, as exemplified in the functions of the 
family physician, offered, apart from sur- 
gery, almost the only opportunity for the 
use of a medical training. During the 
past thirty years how extensively have 
medical activities become diversified. The 
paths of service that now invite the young 
physician are so varied that every grad- 
uate should be able to select a way for 
employing his peculiar powers to the best 
advantage. Quite apart from the conven- 
tional career of the physician, the surgeon, 
or the different specialists, are the oppor- 
tunities for usefulness in the widespread 
movements which are socializing medicine. 
In professional service at hospitals and 
sanatoriums important work can be done; _ 
in boards of health, municipal, state and 
national; in public propaganda for temper- 
ance, for the prevention of infant mor- 
tality, for industrial hygiene, for the care 
of school children; in the campaigns 
against tuberculosis and venereal disease 
—in all these activities the possibilities of 
applying a medical education usefully to 
social needs are numerous and are yearly 
increasing. 

Still another new career open to the 
young graduate is that of research in the 
medical sciences. For attracting young 
men into scholarly careers the medical sci- 
ences are, I suspect, at some disadvantage 
compared with other natural sciences. 


* Address to the graduating class of the Yale 
Medical School, June, 1911. 
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Such subjects as zoology, botany and phys- 
ies, for example, taught in the colleges, 
recruit their investigators from students 
who, in undergraduate days, before their 
life-purposes are definitely fixed, find the 
pure interest of the science a motive which 
determines their whole future. The med- 
ical sciences, on the other hand, are usu- 
ally presented to students only after they 
have decided to fit themselves for practise 
in a highly attractive profession—that of 
mitigating the physical sufferings of their 
fellowmen. The medical sciences become 
thereby merely a means to a particular and 
predetermined end. And not infrequently 
the laboratory courses, because they defer 
the time of coming into direct and helpful 
contact with human beings in need, are 
regarded by medical students with impa- 
To men who take that attitude, 
scientific investigation, because of its re- 
moteness from the distress and the critical 
struggles of sick men and women, is apt to 
seem trifling. Perhaps they look upon the 
investigator with benevolent interest, or as 
a teacher they may like him, but they will, 
with fair certainty, remain indifferent to 
his scholarly occupation. 

Because the attention of medical stu- 
dents is fixed so definitely on the practise 
of their calling they may entirely fail to 
understand the nature of scientific re- 
search, the sort of value which it possesses, 
or the incentives which impel men to its 
pursuit—in short, they may remain quite 
unaware of what productive scholarship 
in the medical sciences really implies. Yet 
the work of investigation is of prime im- 
portance to medicine, and it yields some of 
life’s profoundest satisfactions to the man 
who pursues it. Among the multiplying 
opportunities open to persons with medical 
training, should not the career in research 
be better known and appreciated? It 
offers such important possibilities of serv- 


tience. 
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ing not only one’s own generation but all 
future generations as well, and it grants 
rewards so generously: to those who em- 
brace it that I propose to discuss with you 
some of its characteristics, and some of the 
qualities of those who pursue it success- 
fully. 

In a medical school as in other institu- 
tions of technical education the emphasis 
must be placed on what has been confirmed 
by experience, on what is well known and 
established. To point out repeatedly what 
is not known, or where lie the boundaries 
between our knowledge and our ignorance 
may be an interesting intellectual exercise, 
but it does not alleviate the sufferings of 
the sick or help to meet any immediate 
practical emergency. Nevertheless, it is 
our ignorance of disease and its conditions 
that limits absolutely our effective grap- 
pling with many of the most distressing 
afflictions of mankind. 

The investigator is first of all one who 
thinks as much of what we are ignorant of 
as he does of what has already been made 
clear. His chief interest is in the territory 
which has not yet been traversed. Indeed 
he is to be classed with explorers and 
pioneers. For such men the complacent 
contemplation of things accomplished is 
intolerable—they chafe under the routine 
of established ways, and find the satisfac- 
tions of life in adventures beyond the 
frontiers. Harvey, among the first of 
modern discoverers, expressed the spirit of 
research when he wrote: 

It were disgraceful, with this most spacious and 
admirable realm of nature before us, and where 
the reward ever exceeds the promise, did we take 
the reports of others upon trust, and go on coin- 
ing crude problems out of these, and on them 
hanging knotty and captious and petty disputa- 
tions. Nature is herself to be addressed; the 
paths she shows us are to be boldly trodden; for 


thus, and whilst we consult our proper senses, 
from inferior advancing to superior levels, shall 











Juty 21, 1911] 


we penetrate at length into the heart of her 
mystery. 

And in another place he wrote: 

Truly in such pursuit it is sweet not merely to 
toil, but even to grow weary, when the pains of 
discovering are amply compensated by the pleas- 
ures of discovery. 

As children we all have an instinctive 
curiosity concerning the world about us, a 
curiosity which most of us gradually lose 
as we fit ourselves into the social conven- 
tions. The investigator is one, however, 
in whom this natural curiosity still persists. 
He has never got past the annoying stage 
of asking ‘‘Why?’’ The events occurring 
on every side which are matters of course 
to most men, startle him into wonderment. 
Why does the spinning top not fall? Why 
do animals breathe faster when they run? 
Why does disturbed water take the form 
of waves? Why do roots grown down- 
ward? Why does the mouth become dry 
when one speaks in public? Such are the 
questions that arise. The answers to them 
may be inealeulably valuable to mankind. 
The microscope revealed to Pasteur strange 
organisms in bad-tasting wines. Why may 
not the disease of the wine, he asked him- 
self, be due to the growth of these unusual 
germs within it? And later when he 
found germs also in silk worms, the fur- 
ther question was suggested, Why may not 
animals likewise become diseased in ex- 
actly the same manner? Whether the sur- 
mises of the investigator are true, the testi- 
mony of other men usually does not tell. 
He must turn to nature herself and put 
the idea to the test of observation and 
experiment. 

This process of scientific inquiry involves 
peculiar qualifications which can not be 
disregarded by any one who thinks of try- 
ing it. Research implies in the first place 
seeking again over a region which has been 
previously traversed in order to learn what 
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other men have done and the point where 
their labors ended. To make progress 
sure, therefore, previous records must be 
carefully studied. The failure to pay this 
just tribute to those who have labored be- 
fore has not seldom led to fruitless effort 
or to vain repetition of work already well 
done. Marking the boundaries demands, 
then, a scholarly acquaintance with earlier 
discoveries; and the painstaking methods 
of the scholar must be used. 

An ingenious and inventive imagination 
is a second requirement. It serves to indi- 
eate where the problems lie and also to 
suggest possible methods for solving them. 
The mind must be hospitable to all ideas 
thus presented, and yet it must receive 
them with skeptical serutiny. By crit- 
ically considering a plan for solving a 
problem it is often possible to select central 
tests, which are strategically related to the 
logie of the entire research. The physiolo- 
gist Goltz is said to have done his most 
important work while fishing, for he em- 
ployed that time in devising the crucially 
significant experiments. 

Not all inquiries, however, can be ended 
by a relatively small number of crucial 
tests. Some investigations, like the im- 
portant breeding experiments of de Vries, 
require years before they can be brought 
to a conclusion. Patience and an enthu- 
siasm which is intelligently persistent are 
therefore essential qualities for the man in 
quest of new truths. The hopeful spirit 
is especially needed when, at the end of a 
long search, the investigator finds that he 
has only his labor for his pains—when his 
leading idea has proved to be false. That 
disheartening event is what Huxley called 
the tragedy of science—‘‘the slaying of a 
beautiful hypothesis by an ugly fact.’’ 

The very soul of research, finally, is the 
highest degree of honesty. The investiga- 
tor should see clearly and accurately with 
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an eye single to the truth. He has to con- 
sider not only the observations which fit his 
theory, but any others as well. The erratic 
eases invariably make trouble, but they are 
often disguised blessings. They may in- 
deed be of far greater moment than those 
which have been anticipated, for they may 
point the way to entirely unsuspected facts. 
In my early studies on digestion I well 
remember how much I was annoyed by the 
repeated failure of some animals to show 
any signs of digestive activity during the 
period of observation. You can imagine 
how suddenly my vexation changed to deep 
interest when the troublesome inhibition 
was found to be an accompaniment of 
fright or anxiety which these animals 
showed while being looked through with 
the X-rays. 

After the investigator has completed his 
examination of a group of questions which 
have interested him, his leading idea, his 
tests and his results must be described with 
scrupulous exactness. In thus reporting 
his work he should strive to be like clearest 
erystal, receiving the light and transmit- 
ting it untinged by any trace of color. 

Scientifie activity implies, of course, 
thorough disinterestedness. The investiga- 
tor asks no favors and renders none. Any 
intimation that he act as a retainer or 
special pleader, any hint or suggestion 
that he restrict his explorations within cer- 
tain limits lest he injure cherished tradi- 
tions, is a step towards the confinement of 
the free spirit of intellectual inquiry. 
Rather than surrender that freedom of in- 
quiry or the right of untrammelled an- 
nouncement of fresh discoveries, men of 
science have in the past submitted to tor- 
tures and painful death, and you may be 
sure that, if need be, they will be ready to 
sacrifice themselves again. So exalted is 


the regard in which the man of science 
holds the ideal to which his life is devoted 
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that he would find in these words of 
Fichte his solemn pledge: 

To this I am called, to bear witness to the 
Truth. My life, my fortunes, are of little mo- 
ment; the results of my life are of infinite 
moment. I am a Priest of Truth; I am in her 
pay; I have bound myself to do all things, to 
venture all things, to suffer all things for her. 
If I should be persecuted and hated for her sake, 
if I should even meet death in her service, what 
wonderful thing is it I shall have done—what but 
that which I clearly ought to do? 


The satisfactions of a life devoted to 
investigation, like the satisfactions of other 
careers, arise from the profitable use of 
one’s powers. Thé peculiar powers which 
are needed for research I have just de- 
scribed. The employment of these powers 
in perfect freedom, and the immeasurably 
important results that flow therefrom, 
render the satisfactions of productive 
scholarship especially keen. These satis- 
factions we may now consider in relation 
to the special qualifications of the. investi- 
gator. 

The requirement that the investigator 
learn what other men have done before him 
in the field he seeks to enlarge gives him 
an unusual realization of the part he may 
be playing in the promotion of natural 
knowledge. Knowledge grows like the 
picture in the dissected puzzle. Every 
addition must fit the parts already ar- 
ranged in order to possess significance, 
and also every addition makes possible the 
fitting of new parts whose positions in the 
enlarging picture become thereby suddenly 
revealed. One of the delights of research, 
therefore, is the sense that every bit of new 
knowledge finds its place in the structure 
of truth, and that sooner or later it will 
be required for the further building of that 
structure. The relation which the fresh 
contribution bears to that already estab- 
lished, the discoverer clearly sees; what 
relation it will certainly bear to further 
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contributions he may never know. How 
little did the men who studied the minute 
differences among mosquitoes, and who 
recorded the breeding habits of those in- 
sects realize their important réle in abol- 
ishing the pestilence of yellow fever, and 
in bringing about the immense social and 
political changes which will result from that 
conquest. 

Because every discovery becomes the 
basis for further discovery the imagination 
of the investigator is constantly stimulated. 
New facts suggest in turn other facts and 
point to unsuspected relations between 
things that have long been known. Bay- 
liss and Starling’s discovery of a natural 
chemical stimulant which induces secretion 
of the pancreas led directly to the explana- 
tion of continued gastric secretion, and 
also to finding the marvelous mechanism 
by which the mammary glands are pre- 
pared for the giving of milk. Thus, 
though the interests of the man of science 
seem at the moment narrow and restricted, 
they may nevertheless lead his thought out 
into many diverse realms of knowledge. 
These excursions of the imagination offer 
repeated suggestions for fresh adventure. 
The look therefore is always forward to 
what may be seen when the next step is 
taken. Seeking new things becomes in 
time a fixed habit. Past achievements 
neither satisfy interest nor hold attention 
—they become fused with the established 
routine from which it is a happiness to 
escape. The chance of beholding unsus- 
pected wonders, or the possibility of find- 
ing that something imagined is really true 
is a constant incitement to further search 
and furnishes the zest and interest which 
are among the best rewards of the investi- 
gator. 

Much happiness is found also in that 
single-mindedness, which, as we have seen, 
is one of the prime conditions in the pur- 
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suit of knowledge. It implies freedom 
from bigotry and prejudice, freedom from 
many of the influences and motives that to 
their regret men feel compelled to respect 
for purposes of prudence or policy. The 
intrusion of any other motive, save that 
of discovering and telling the truth, only 
tends to distract the mind of the investi- 
gator from his absorbing work. Faraday, 
whose life as a man of science was near 
perfection, wrote: 

Do not many fail because they look rather to 
the renown to be acquired than to the pure acqui- 
sition of knowledge and the delight which the 
contented mind has in acquiring it for its own 
sake? I am sure I have seen many who would 
have been good and successful pursuers of science 
and have gained themselves a high name, but that 
it was the name and the reward they were always 
looking forward to—the reward of the world’s 
praise. In such there is always a shade of envy 
or regret over their minds, and I can not imagine 
a man making discoveries in science under these 
feelings. 

Single-mindedness involves also a rela- 
tive indifference to those motives of money- 
getting which prevail in commercial life. 
Suecess in research is fortunately not meas- 
ured by money standards. And yet re- 
search flourishes best where there is free 
time to spend in thought and experiment. 
This time element is essential. The inves- 
tigator may be made to dwell in a garret, 
he may be forced to live on crusts and 
wear dilapidated clothes, he may be de- 
prived of social recognition, but if he has 
time, he can steadfastly devote himself to 
research. Take away his free time, and he 
is utterly destroyed as a contributor to 
knowledge. Free time and absence of the 
money motive, however, are found together 
only among the indolent poor and the indo- 
lent rich; and the observation has been 
made that neither of these classes is likely 
to contribute men of science. The indus- 
try of the investigator which results in 
new knowledge—knowledge in its unprofit- 
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able infaney—does not possess commercial 
value. Until recently indeed any money 
value of research had not been recognized. 
In the unappreciative past deplorable in- 
stances were known of struggles with pov- 
erty and want, going hand in hand with 
persistent loyalty to truth-seeking. Now, 
however, accumulated wealth is giving leis- 
ure for men to carry on their investigations 
free from the worries of uncertain liveli- 
hood. What they receive may not be 
much, but it is sufficient to permit them to 
look upon the seramble for wealth without 
envy or regret. 

Fortunately, the provisions which enable 
men to pursue careers in science are found 
mainly in great universities, through which 
a stream of youth is constantly passing. 
There men who are moved by the instinct 
of investigation usually find their most 
congenial surroundings. Freedom of in- 
quiry is the ancient tradition of the uni- 
versity spirit, leisure is recognized as a 
requisite for meditative observation, and 
the youth who resort to these centers of 
learning can be awakened to wonder at 
nature’s hidden secrets, and can be stim- 
ulated to undertake with ardor the struggle 
to possess them. The peculiar richness of 
university life flows from memories of the 
transforming powers of the progressive 
and original minds who have by their 
eagerness for the truth and their freedom 
from worldliness inspired their students 
with their own ideals. 

The greatest compensation, after all, for 
the truth seeker is the discovery of the 
truth. The value of labor that brings a 
revelation of new knowledge does not 
cease with the day; it remains as a perma- 
nent acquisition for the race. There is 
really great satisfaction to the investigator 
in this thought of the ‘‘durable results of 
the perishable years.’’ But not only be- 


cause of the permanence of truth is there 
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pleasure in discovery—it is the marvel of 
beholding for the first time an unknown 
aspect of nature that fascinates men of 
science, and through difficulties and re- 
peated disappointments holds them to the 
search. Only he who has had the experi- 
ence knows the thrill that comes when that 
which was imagined proves to be true. 
One who was in Faraday’s laboratory 
when the influence of the earth’s magnet- 
ism on a wire conducting an electric cur- 
rent was first tested, has written: ‘‘ All at 
once Faraday exclaimed, ‘Do you see, do 
you see, do you see!’ as the wire began to 
revolve, and I shall never forget the enthu- 
siasm expressed in his face and the spark- 
ling in his eyes.’ Kepler knew the joy 
which rewards the scientific discoverer 
when he completed the evidence that estab- 
lished his third law of planetary motion. 
Even one whose pulses have not quickened 
with the excitement of discovery can un- 
derstand perhaps how he must have felt as 
he burst into triumphant exultation: 

What I prophesied two-and-twenty years ago, 

. What sixteen years ago I urged as a thing 
to be sought, . . . that for which I devoted the 
best part of my life to astronomical contempla- 
tions, at length I have brought to light and recog- 
nized its truth beyond my most sanguine expecta- 
tions. It is not eighteen months since I got the 
first glimpse of light, three months since the 
dawn, very few days since the unveiled sun burst 
upon me. Nothing holds me; I will indulge my 
sacred fury. If you forgive me, I rejoice; if you 
are angry, I can bear it. The die is cast, the book 
is written, to be read either now or by posterity, 
I eare not which. It may well wait a century for 


a reader, as God has waited six thousand years 
for an observer. 


The scientific investigator may not seek 
particularly for knowledge which can meet 
at once some material need. Like the ar- 
tist, he is more prone to direct his efforts 
towards that which will for the moment 
properly gratify an absorbing interest of 
his mind. If the new knowledge has, 
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when discovered, an immediate practical 
value, so much the better; but the direct 
search for understanding has certainly 
always proved the most effective motive 
in scientific labors. Because of this 
attitude the investigator should not be 
regarded as self-centered, or neglectful of 
duties to the general good. He is serving 
best his own generation in so far as he 
makes his standard of work thorough and 
honest. In so far as he does that, he is 
serving best future generations as well, for 
only thus ean the results of his work be 
used later as a basis for further advance- 
ment. And since the interrelations of phe- 
nomena are so manifold the conviction is 
justified that every bit of honest work can 
finally be utilized in forming the body of 
truth. Although the investigator may 
labor, therefore, primarily to satisfy his 
own curiosity, and to secure for his crafts- 
manship that inner approval sought by 
every conscientious worker, neverthless he 
is making permanent additions to the 
world’s values. There is about his life, as 
Professor Royce has noted, 


an element of noble play. . . . One plays with silk 
and glass and amber, with kites that one flies 
beneath thunder clouds, with frog legs and with 
acid. The play is a mere expression of a curiosity 
which former centuries might have called idle. 
But the result of this play re-creates an industrial 
world. And so it is everywhere with our deeper 
curiosity. There is a sense in which it is all 
superfluous. Its immediate results seem but van- 
ity. One could surely live without them, yet for 
the future and for the spiritual life of mankind, 
these results are destined to become of vast 
import. 

Sometimes the worker in science lives to 
see his services used for the relief of human 
need. When Davy’s studies of combustion 
enabled him to invent the safety lamp, he 
gave the invention freely to the world. 
He knew then that thenceforth for all time 
toilers in the mines could protect them- 
selves against the dangers of destruction. 
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There is no realm, however, in which the 
deep satisfaction of seeing discovery ap- 
plied to human service is more likely to be 
experienced than in the realm of medical 
research. Consider how great must have 
been the joy of Pasteur and of Lister when 
they realized that the consequences of their 
investigations must lessen forever plague 
and pestilence and pain in men, and in the 
lower animals as well, and must perma- 
nently remove much of the blind struggle 
against mysterious agencies of disease and 
death. The letter which Walter Reed 
wrote to his wife on New Year’s eve, 1900, 
at the end of his experiments on the trans- 
mission of yellow fever, tells something of 
the joy of such service—‘‘The prayer that 
has been mine for twenty years,’’ he con- 
cludes, ‘‘that I might be permitted in some 
way or at some time to do something 
to alleviate human suffering, has been 
granted! A thousand Happy New Years.”’ 
And a thousand happy new years there 
will be for thousands of men and women 
and children, because of that one research 
in Cuba. 

Through the employment of methods of 
scientific inquiry to medical problems more 
progress has been made during the past 
sixty years towards an understanding of 
the nature of diseases and their control 
than had been made in the previous 
twenty-three centuries. Think for a mo- 
ment of what has been learned about 
diphtheria and tetanus, about meningitis 
and rabies, about tuberculosis and syphilis, 
about dysentery and cholera and typhoid 
fever. How fundamentally our attitude 
toward these diseases has altered as the 
discoveries of medical investigators have 
given us insight and powers to control. 
What great progress we have already made 
in this relatively short period towards the 
relief of man’s estate. Still we must not 
forget that there are immense labors yet to 
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be accomplished. We are yet surrounded 
by innumerable mysteries, which can only 
be solved by persistent research. Not all 
men are fitted by temperament or training 
to engage in this great work, but more are 
thus fitted, I am sure, than are awakened 
to its opportunities. For those of you who 
are ready, here is a challenge to the su- 
preme use of all your powers—to your 
imagination, your ingenuity, your patience 
and enthusiasm, and to your spirit of dis- 
interested service. W. B. CANNON 
HARVARD MEDICAL SCHOOL 


THE CONDUCT OF THE BUREAU OF 
CHEMISTRY 

THE committee on personnel of the depart- 
ment of agriculture, composed of W. M. Hays, 
teorge P. McCabe, solic- 
itor, and C. C. Clark, chief clerk, have made 
to the secretary of agriculture a report on the 
engagement of Dr. H. H. Rusby as pharma- 
cognosist in which they come to the following 
conclusion: 


assistant secretary; 


That Drs. Wiley, Bigelow and Rusby, through- 
out the negotiations for the readjustment of Dr. 
Rusby ’s salary, had in view the purpose to restore 
Dr. Rusby’s rate of compensation to $20 per diem 
for days actually employed, thus to retain his 
expert services both in the laboratory and in court, 
which services were highly valued by the Bureau 
of Chemistry; to accomplish this purpose they 
made a_ secret and, through Dr. 
Wiley, proposed to the Secretary of Agriculture 
the appointment of Dr. Rusby at a legal rate per 
annum, without disclosing to the Secretary that 
Dr. Rusby was in fact to be paid at an illegal 
rate, different from the rate specified in the 


arrangement, 


appointment. 


Based upon this report, the committee sub- 
mits the following recommendations: 


1. That Dr. H. H. Rusby, phermacognosist in 
the Bureau of Chemistry at $1,600 per annum, be 
dismissed from the service, on account of irregu- 
larities in connection with his appointments and 
recommendation for appointment of Dr. William 
Mansfield as unskilled laborer. 

2. That Dr, L. F. Kebler, chief of drug labora- 
tory in the Bureau of Chemistry, be reduced from 
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his present position as chief of the drug labora- 
tory to a position and status in which he will have 
no authority to make recommendations regarding 
the salaries or periods of service of other em- 
ployees, on account of irregular conduct in pro- 
eurement of services of Dr. H. H. Rusby. 

3. That Dr. H. W. Wiley, chief of the Bureau 
of Chemistry, and Dr. W. D. Bigelow, assistant 
chief of the Bureau of Chemistry, be given an 
opportunity to resign from the positions which 
they now hold in the Bureau of Chemistry, on 
account of irregularities in appointments of Dr. 
H. H. Rusby. 

The attorney-general has recommended to 
President Taft the approval of the findings of 
the committee. It does not, however, appear 
to be likely that President Taft will dismiss 
Dr. Wiley, Dr. Bigelow and Dr. Rusby, for an 
alleged technical violation of the law. Dr. 
Rusby is a botanist and student of materia 
medica of high distinction and dean of the 
College of Pharmacy of Columbia University. 
If he was employed at a salary of $1,600 a 
year by the government, it was known to 
every one that he did not devote his entire 
time to government work. Dr. Wiley should 
be reprimanded if he has permitted a tech- 
nical violation of the law, and the law should 
be altered so that scientific experts can be em- 
ployed by the government on part time at a 
reasonable salary. And the president and the 
congress may very well take the opportunity 
to express their appreciation of what Dr. 
Wiley has accomplished for the public health. 


SCIENTIFIC NOTES AND NEWS 


Proressor L. H. Bary has tendered to the 
trustees of Cornell University his resignation 
as director of the New York State College of 
Agriculture. He has made no public state- 
ment about the matter except to admit that it 
is his intention to retire from teaching. 


SurGEON-GENERAL WyMan has appointed 
Dr. E. C. Franklin, since 1903 professor of 
organic chemistry at Stanford University, to 
be professor of chemistry in the hygienic lab- 
oratory of the Public Health and Marine- 
Hospital Service. 

THE director of the Museo Nacional, Mex- 
ico, Sr. Garcia has resigned and Sr. Robelo 




















Juty 21, 1911] 


has been appointed in his place. Sr. Batres, 
inspector of antiquities, is succeeded by Sr. 


Rodriguez. 


Proressor Ciype Furst, secretary of 
Teachers College, Columbia University, since 
1902, has become secretary of the Carnegie 
Foundation for the Advancement of Teaching, 
succeeding Mr. John G. Bowman, who has 
become president of the University of Iowa. 


Tue Society of German Chemists has 
awarded the Adolf Baeyer plaque in gold and 
the interest of the Duisberg foundation to 
Professor Paul Friedlander, of Darmstadt, 
and the Liebig medal to Professor Paul Ehr- 
lich, of Frankfort. 


Tue South African medal and fund has 
been awarded by the South African Associa- 
tion for the Advancement of Science to Dr. 
F. Peringuey, director of the museum at 
Capetown. 


Tue fiftieth anniversary of the connection 
of Dr. Carlo Reymond, professor of ophthal- 
mology, with the medical faculty of the Uni- 
versity of Turin, was celebrated on May 18, 
when a Festschrift was presented to him. 


A PRIZE, to be known as the Professor Van 
Amringe mathematical prize, has been estab- 
lished at Columbia University, in honor of 
Professor Van Amringe, who last year retired 
from the head of the department of mathe- 
matics, after a service of fifty years. The 
prize has been endowed with $2,500 by Mr. 
George G. De Witte, ’67, and is to be awarded 
to the student who is most proficient in math- 
ematics during the first two years of the col- 
lege course. 


Tue gasolene schooner Polar Bear arrived 
at Nome, Alaska, on July 12, having picked 
up on the way north A. C. Bent, Rolla H. 
Beck and Fred McKenzie, members of an 
expedition sent out by the Smithsonian Insti- 


tution to gather specimens in the Aleutian 
Islands. 


THE governor of Pennsylvania has ap- 
pointed the following persons as the commis- 
sion for the investigation and control of the 
chestnut tree blight in Pennsylvania: Mr. 
Samuel T. Bodine, of Villa Nova, Pa., vice- 
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president of the United Gas Improvement 
Co.; Mr. George F. Craig, of Rosemont, Pa., 
of the firm of George F. Craig & Co., Phila- 
delphia; Mr. Theodore N. Ely, of Bryn Mawr, 
Pa., superintendent of motive power of the 
Pennsylvania Railroad; Harold Peirce, of 
Haverford, Pa., agent New York Life Insur- 
ance Co., and Mr. Winthrop Sargent, of 


Haverford, Pa. 


A NOTABLE addition to the facilities offered 
by Paris as a center of anthropological re- 
search is the Institute of Human Paleontol- 
ogy recently founded by the Prince of Monaco. 
In the new institute the Abbé H. Breuil, 
formerly of the University of Fribourg, occu- 
pies the chair of prehistoric ethnography and 
Dr. H. Obermaier, a former colleague of Pro- 
fessor Hoernes at Vienna, that of geology in 
its relation to prehistory. Professor M. Boule, 
of the Museum of Natural History, Jardin. 
des Plantes, is the director. 

THe South African Association for the 
Advancement of Science held its ninth annual 
meeting at Bulawayo from the third to the 
eighth of July, under the presidency of Pro- 
fessor P. D. Hahn. The association meets in 
four sections as follows: Section A: Astron- 
omy, mathematics, physics, meteorology, geod- 
esy, surveying, engineering, architecture and 
irrigation—president, Rev. E. Goetz. WSec- 
tion B: Chemistry, geology, metallurgy, min- 
eralogy and geography—president A. J. C. 
Molyneux. Section C: Bacteriology, botany, 
zoology, agriculture, forestry, physiology, 
hygiene and sanitary science—president EK. A. 
Nobbs. Section D: Anthropology, ethnology, 
education, history, mental science, philology, 
political economy, sociology and statistics— 
president, G. Duthie. 

Tue fortieth meeting of the French Associa- 
tion for the Advancement of Science will, as 
we have noted, be held this year at Dijon 
from July 31 to August 5, with M. Charles 
Lallemand as president. The sections of the 
association and their presidents are given in 
Nature. They are as follows: M. E. Belot, 


mathematics, astronomy, geodesy, mechanics; 
M. Galliot, navigation (civil and military), 
engineering; Professor Hurion, physics; Pro- 
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fessor Georges Lemoine, chemistry; Professor 
Violle, meteorology and physics of the globe; 
Professor Collot, geology and mineralogy; 
Professor Quéva, botany; Professor Bataillon, 


zoology, anatomy, physiology; Dr. Henri 
Martin, anthropology; Dr. Paul Courmont, 
medical science; Dr. Delherm, medical elec- 
tricity; Professor Grimaud, odontology; M. 
Lucien Magnien, agriculture; M. Auguste 
Chevalier, geography; M. Paul Razous, po- 
litical economy and_ statistics; Professor 


Beauvisage, pedagogy and teaching; Professor 
Jules Courmont, hygiene and state medicine; 
Dr. Simon, archeology. Inquiries may be ad- 
dressed to the secretary of the association, 
Dr. Desgrez, 28 rue Serpente, Paris. 


Proressor BENJAMIN FRANKLIN THOMAS, 
professor of physics at the Ohio State Uni- 
versity since 1885, died on July 4, at Booth- 
bay Harbor, Me., after a short illness, at the 


age of sixty-one years. 


Tue death is reported, at the age of seventy- 
three years, of Mr. J. D. Hooker, of Los 
Angeles, who took an active interest in as- 
tronomy, and gave to the Mount Wilson Ob- 
100-inch mirror 


servatory the now being 


ground for it. 


THe council of the Royal Anthropological 
Institute of Great Britain and Ireland sent 
to the recent Imperial Conference in London 
a memorial urging the establishment of an 
Imperial Bureau of Anthropology. The pro- 
posal is that the bureau should be established 
in London and that it should be managed by 
a committee composed of the council of the 
Royal Anthropological Institute and represen- 
tatives of the governments of the British Do- 
minions, of the Indian and Colonial Offices, 
and of those universities in Great Britain, in 
India and the colonies and dependencies of 
the empire where anthropology is systematic- 
ally studied. 


Mr. E. W. Hunnysun has presented to the 
Cambridge University his collection of draw- 
ings of the flowering plants of the British 
Isles, including 1,700 species and varieties. 
They are to be used to illustrate a new British 
flora by Mr. C. E. Moss, which will be pub- 
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lished by the University Press. After the 
drawings have been used in this way, they are, 
with the letters of identification, to be pre- 
served in the university herbarium. 


Nature states that the arrangements for the 
meeting of the International Association of 
Seismology are now nearly complete. The 
following foreign states will be represented: 
United States, France, Russia, Austria, Ger- 
many, Hungary, Belgium, Switzerland, Spain, 
Greece, Italy, Holland, Rumania, Servia, Bul- 
garia and probably also Japan and Norway. 
At the opening meeting on July 18 the lord 
mayor of Manchester and the vice-chancellor 
of the university will welcome the delegates, 
and Professor Schuster, as president, will de- 
liver a short address. On the same day the 
lord mayor will hold a reception in the Town 
Hall. The council of the university will give 
a dinner, and Dr. Shaw, the director of the 
Meteorological Office, will invite the guests to 
an excursion to view the observatory at Esk- 
dalemuir. Among British men of science, the 
following have signified their intention of be- 
ing present: Sir George Darwin, Dr. Milne, 
Professor Perry, Professor Lamb, Professor 
Knott, Professor Love, Mr. Oldham, Dr. Shaw 
and Dr. G. W. Walker. 


Captarn C. G. Raw ine lectured on July 3, 
as we learn from Nature, before the Royal 
Geographical Society on the geographical re- 
sults of the British expedition in Dutch New 
Guinea, which was organized by the British 
Ornithologists’ Union, and was led by Mr. 
Goodfellow until illness compelled his return. 
The dense tropical jungle of the low plain be- 
tween the mountains and the coast, the heavy 
rainfall and the sickness which incapacitated 
their carriers, prevented the travelers frem 
reaching the higher portions of the range, but 
the scientific results, zoological, ethnograph- 
ical and geographical, are most valuable. 
Captain Rawling and Dr. Marshall stayed for 
some time with the pygmy tribes of the lower 
hill ranges, and obtained much information 
concerning their customs, habits and general 
character. 

Tue American Museum Journal announces 
that three very important anthropological col- 
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lections have been purchased. One from the 
Jesup Fund, is a series of rare objects from 
the Tsimshian Indians of the North Pacific 
coast collected by Lieutenant G. T. Emmons. 
This fills practically the only gap in our 
series from that important culture area. The 
second collection, made by Dr. Carl Lum- 
holtz, in the little-known borderland along 
the Mexican boundary of Arizona, was pur- 
chased from the Primitive Peoples of the 
Southwest Fund. Among the unusual pieces 
in this collection are the costumes of a fool 
dancer, consisting of a mask, a crude and use- 
less bow and other absurd trappings. This is 
of especial interest since this ceremonial char- 
acter seems to connect the Papago culture 
with that of the Plains. Among other things 
may be mentioned a series of wooden plows 
introduced into Mexico from Europe by the 
early Spanish explorers. The Papago are the 
southern representatives of the Pima stock 
and were found still practising the art of 
basketry for which the Pima proper were at 
one time famous. The collection contains 
excellent samples of this almost extinct textile 
art. The third acquisition, gained through 
the Jesup Fund, is the General U. S. Hol- 
lister collection of Navajo blankets. In this 
series there are sixty-six pieces, some made 
before 1850. In materials and dyes there is 
a full representation: eleven blankets of bay- 
eta, one of natural wool, eight of native dyes, 
seven of Germantown yarn, twelve of other 
commercial yarn, and eighteen in aniline 
dyes. The four varieties of weave practised 
by the Navajo are fully represented. There 
are also a few exceptional blankets, one of 
which represents in its design the Corn God 
copied from the sand paintings of altars of 
the Navajo. This collection, jointly with the 
series recently presented by Mrs. Sage and 
those belonging to the Lenders and Tefft col- 
lections recently presented by Mr. Morgan, 
give us a series of Navajo textiles fully repre- 
sentative both as to technique and design. 





UNIVERSITY AND EDUCATIONAL NEWS 


Untversiry Co.tuece, Reading, England, has 
received an endowment fund of $1,000,000. 
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The donors are Lady Wantage $250,000, Mr. 
George William Palmer and Mrs. Palmer 
$500,000, and Mr. Alfred Palmer, $250,000. 


It is announced in European journals that 
a new Russian university has been founded in 
Rostov on Don. The medical course will be- 
gin the coming fall. In Jellaterinburk will 
be established an academy of mines, and in 
Voronez and Samara academies of agricul- 
ture. 


WE are requested to announce that a va- 
cancy has recently occurred in the position of 
assistant professor of zoology in the College 
of Medicine and Surgery in the University of 
the Philippines. The entrance salary is $2,000 
a year, but if a man of exceptional ability is 
secured as much as $2,500 might be given. It 
is expected that the holder of this position will 
engage in research work, and there are zoolog- 
ical problems of great interest that can be 
investigated in the Philippine Islands. 


Proressor Lagnas Girrorp WELD has re- 
signed his position as head of the department 
of mathematics in the State University of 
Iowa. He resigned the deanship of the Col- 
lege of Liberal Arts two years ago, soon after 
the accession of the present State Board of 
Education. 


Dr. AvoupH I. Ringer, of the department of 
medicine of Cornell University, has been ap- 
pointed instructor in physiological chemistry 
in the University of Pennsylvania. 


At Ohio State University John H. Schaff- 
ner, associate professor of botany, has been 
advanced to the position of professor of botany 
and head of the department. 

DISCUSSION AND CORRESPONDENCE 

THE IMPORT OF VITALISM 

Proressor JENNINGS’S communication con- 
cerning “ Vitalism and Experimental Investi- 
gation,” * like everything that he writes, does 
much to clarify the subject of which it treats. 
Yet I can not but think that some corners of 
the question still remain in a rather beclouded 
condition. It is apparent, at all events, that 


* SCIENCE, Jun¢ 16, 1911. 
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a previous letter of mine, upon which Pro- 
fessor Jennings is kind enough to comment, 
left room for certain misapprehensions. I 
venture, therefore, to ask for space both for 
the correction of those misapprehensions and 
for an attempt to carry the process of clarifi- 
cation a degree or two farther. 

1. Professor Jennings is, of course, con- 
cerned with a question upon which I have 
touched only incidentally. I endeavored to 
discriminate and definitely formulate several 
doctrines which apparently tend to lose their 
identity under the common name of “ vital- 
ism”; Jennings points out that only one of the 
varieties of vitalism has any practical bear- 
ing upon experimental procedure. He seems, 
however, to suggest incidentally that this one 
is perhaps “the only kind worth distinguish- 
ing.” Now, I should have supposed that any 
two or more things are worth distinguishing 
when they are in fact distinct and yet are 
likely to be confused. And that, in the use of 
the term “ vitalism” and of its common an- 
tithesis “mechanism,” a good deal of con- 
fusion has arisen seems to be beyond dispute. 
Most of the words ending in -ism, the current 
names of doctrines, need constant redefinition, 
or rather, constant care that they get and 
stay defined. “A French statesman,” wrote 
Lord Morley recently, “some years ago told a 
public audience that if a patient linguist 
would only give them a rational dictionary of 
party appellations, such a one would earn a 
statue of fine gold.” Men of science lack the 
facilities of French politicians for decreeing 
statues; but an exact and illuminating dic- 
tionary of party appellations is, if anything, 
even a greater desideratum in the domain of 
scientific and philosophical theories. Of the 
existing uncertainty about the meaning of 
“vitalism” and “mechanism”—and_espe- 
cially about the question whether the two 
terms are really to be taken as reciprocally ex- 
elusive, and as jointly exhaustive of the pos- 
sible types of theory about organic processes 
—many examples might be given; I must be 
content with a few of especial interest in the 
present connection. Dr. E. G. Spaulding has, 
in a very interesting article, summarized the 
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view of the late Professor Brooks upon the 
problem raised by Huxley’s famous essay on 
“ The Physical Basis of Life,” in these words: 


Huxley’s statement [that the properties of the 
protoplasm result from the nature and disposition 
of its molecules] can be granted to be valid, but 

. it does not mean that there is or ever can be 
an a priori deduction of the properties of proto- 
plasm from those of its constituents; but that the 
connection between these must be bridged by 
induction. For the properties of the protoplasm, 
or, indeed, of the organism at any level, are not 
the additive result of those of the parts, but con- 
tain something quite new. 


Now, with this position of his honored 
predecessor Professor Jennings seems to 
agree; in his illuminating address at Clark 
University’ he said: 

As matter takes on new arrangements, its 
activities and reactions become different even 
though the properties of each constituent remain 
the same. . . . New methods of action arise when 
oxygen and hydrogen combine, producing water; 
new methods of action arise when a mass of brass 
and iron is arranged in the form of a clock. 
How, then, can it fail to be true in the case of 
organisms? . . . Hence we can not expect to find 
in the physics and chemistry of inorganic matter 
the full explanation of the properties of organisms. 


The conceptions expressed seem to be iden- 
tical. Now, Spaulding regards the position 
of Professor Brooks as “ indicating the lim- 
itations of the mechanistic view of life”— 
though he adds that those limitations “ are 
found as well in the inorganic realm.”’* 
Radl (as Jennings has noted) expressly ap- 
plies the name vitalism to this “ idea that new 
methods of action arise when new combina- 
tions occur, taken in connection with the view 
that new combinations are found in living 
things.” But Jennings regards this view as 
“far from a vitalistic one”; he calls it rather 
a “physico-chemical” or even “ mechanistic 
standpoint.”* Here, then, we find three ex- 
pert writers on the subject giving two exactly 
contrary appellations to one and the same 

2 American Journal of Psychology, 1910, 349- 
370. 

’ Popular Science Monthly, February, 1911. 

‘Op. cit., p. 364. 
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opinion. This can hardly make for lucid and 
fruitful discussion. 

The prevalent confusion is illustrated once 
more in the “test of vitalism” proposed by 
another correspondent of Science.’ We are 
asked to suppose an organism “ instantane- 
ously resolved into its constituent particles,” 
and then put together again out of the same 
particles, each being impressed “ with motions 
the same in direction and amount which they 
possessed at the instant of dissolution.” 
Then, “if the reassembled body goes on as an 
organism as before, it will be proof that life 
is but the operation of ... the ordinary 
mechanical and chemical forces.” It surely 
would prove nothing of the sort. The possi- 
bility of the artificial production of life by 
chemical synthesis would logically be per- 
fectly consistent with any of the several kinds 
of vitalism (including the doctrine of Lebens- 
autonomie, which is what the writer quoted 
seems really to mean by vitalism), even with 
Driesch’s notion of entelechy. There is in 
the nature of the imaginary experiment noth- 
ing indicated which excludes the hypothesis 
that an entelechy was originally in charge of 
the organism in question, that it, so to say, 
hovered hopefully about the scene during the 
process of decomposition, and promptly took 
charge of che proceedings again as soon as the 
original complex was recomposed. The pro- 
posed test, moreover, according to the pro- 
ponent of it, permits “no sharp line of dis- 
tinction” between one class of vitalists and 
the non-vitalists. It is not a wholly helpful 
way of defining non-vitalism to make it mean 
“one kind of vitalism.” 

2. The desirability of some effort to define 
and discriminate the “ first ” sense of vitalism 
—the doctrine of organic autonomy—is indi- 
cated by the fact that, both in the address 
cited and in his recent discussion, Professor 
Jennings seems to fail to distinguish that 
doctrine from something quite different and 
much less significant. This is shown in the 
passage already quoted about the “ newness ” 
of the methods of action characteristic, e. g., 
of clocks; here the sense in which the unique- 


*ScIENCE, June 2, 1911, p. 852. 
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ness of vital phenomena is asserted by many 
vitalists is not differentiated from the sense in 
which every phenomenon under heaven may 
be called unique. The same misapprehension 
is shown in the concluding sentence of his 
letter, in which Professor Jennings (evidently 
referring to my “first” sense of vitalism) 
speaks of “the (for the working investigator) 
relatively inconsequential question as to 
whether anything happens in living things 
that doesn’t happen in those not alive.” This 
is undeniably a redundant question to raise, 
not only for working investigators, but even 
for otiose philosophers; but it is not a 
question which any one, so far as I know, has 
ever before proposed to raise. It certainly is 
not synonymous with the real question con- 
cerning the present possibility or intrinsic 
conceivability of the explanation of organic 
phenomena by the laws which describe the 
motion of inorganic particles—. e., of por- 
tions of matter whether in or out of those 
complexes called living bodies—which is the 
question over which “ vitalists” and “ mech- 
anists” have been wont to debate. Clock- 
phenomena (to use Professor Jennings’s illus- 
tration), however “ new,” are not autonomous 
with respect to the laws of physics; on the 
contrary, if you know the laws of physics (as 
a study of other inorganic bodies than clocks 
might reveal them to you) and know also the 
number, size, arrangement and composition of 
the pieces in a given clock (with due allow- 
ance for external forces), you can predict 
pretty well how the clock will behave. What 
the partisans <f the doctrine of organic au- 
tonomy deny is that you conceivably ever can, 
from a study of the laws of motion of inor- 
ganic particles, arrive at a law from which 
you can predict how any living body will 
behave, even if you know the number, size, 
arrangement and composition of the particles 
composing that body. This question, about 
the ultimate relation of the laws of biology 
to those of the sciences of the inorganic, may 
not be susceptible of a demonstrative answer; 
but it is at any rate quite distinct from the 
banalities to which Professor Jennings refers. 
The question is one to which every reflective 
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mind would like to have an answer, if pos- 
many contemporary 
biologists chiefly through vaguely 
confusing it with other questions) suppose 
they have conclusively answered, in the one 
way or the other; and it is one upon which 
light may conceivably be thrown by the prog- 


sible; it is one which 


(though 


ress of experimental inquiry duly conjoined 
with logical analysis. 

3. There is, as I have previously pointed 
out, another theory going under the name of 
vitalism which asserts organic autonomy, but 
also something more. It is the doctrine that 
certain vital phenomena are not dependent 
upon “any fixed configuration of material 
parts existing in the organism or cell at the 
moments at which the phenomena take place ” 
—i. e., that the same phenomena occur in a 
given organism in spite of profound modifica- 
tions of the composition and configuration of 
the parts, through a sort of redivision of 
labor and redistribution of functions among 
This doctrine is the 
substance of the conclusion which is sug- 
gested by Driesch’s analysis of what is im- 
plied by the totipotency of parts in certain 
cases of morphogenesis, and by regeneration- 
This Professor 

*It was to this doctrine alone that I referred in 
the passage upon which Professor Jennings com- 


the parts that remain. 


processes.” view seems to 


ments at p. 931, note 12; I was not, as I supposed 
the context made clear, attempting a summary of 
Driesch’s whole system. But I appear to have 
and glad, 
therefore, to have Jennings call attention to the 
fact that ‘*not limited to 
morphogenesis.’’ It is, however, true that the 
most distinctive and novel thing in that biolo- 


expressed myself ambigueusly, am 


Driesch’s theory is 
gist’s doctrine is his conception of ‘‘ harmonious 


’; as he himself declares, 
what is really characteristic in neo-vitalism is due 


equipotential systems’ 


‘*to the renaissance of experimental morpholog- 
ical inquiry, to the ‘Entwicklungsmechanik’ of 
Wilhelm Roux; all the new factual evidence for 
the doctrine of Lebensautcnomie has been found 
in this field’’ (Der Vitalismus, 1905, p. 155). For 
a discussion of the import of Driesch’s arguments 
from behavior, and their relation to his argu- 
ments from morphogenesis, space is lacking here. 
Though I think Jennings misconceives Driesch’s 
position in aseribing to him a wholesale ‘‘ experi- 
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Jennings tantamount to biological indeter- 
minism and to a denial (so far as it reaches) 
of the principle of uniform causality. It is 
equivalent to an “admission that the prin- 
ciple on which experimental investigation is 
based breaks down when applied to biology.” 

A closer scrutiny of the doctrine’s implica- 
tions will, I think, disclose in it no such 
anarchical propensities. All that it logically 
need imply may be stated as follows: Within 
certain limits, at least some organisms are 
capable of realizing or maintaining the typical 
form of their species in spite of profound ex- 
ternally caused quantitative or qualitative 
changes in their physico-chemical mechanism; 
so that the “ prospective potency ” (at a given 
moment) of any single component particle is 
not a function of its own chemical nature 
plus the number and chemical nature of the 
other particles, but can be predicted only by 
means of a knowledge of the typical form of 
the species. But that typical form itself is a 
constant function of an original chemical 
compound of a specific type, viz., the fertilized 
egg of the given species. Hence, given the egg 
(or in the case of regeneration, the adult form) 
of a determinate species, everything about the 
process occurs in a regular, law-observing and 
experimentally investigable manner; only, one 
of the laws to be borne in mind is the law 
that the typical form of the species gets itself 
realized despite the radical mutilation of the 
mechanism and by means of a radical internal 
readjustment of the mechanism. There need 
in this be nothing arbitrary, nothing to baffle 
the purposes of the experimenter. It is open 
to him to ascertain by his usual methods how 
far, in a given organism, the morphogenetic 
units are “ equipotential ”; what are the lim- 
iting conditions of the organism’s ability to 
maintain its typical form by the use of di- 
verse internal mechanisms; and what are the 
steps of physical and chemical change by 
which the redistribution of functions and 
restoration of structure get accomplished. A 
“machine,” for Driesch, is any system, each 
mental indeterminism,’’ I do not wish to compli- 


cate the discussion with exegetical inquiries into 
the precise meaning of a rather difficult writer. 


a 
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of whose parts performs its specific function, 
in relation to the action of the whole, only by 
virtue of its composition and its spatial rela- 
tions to the other parts; thus, if those rela- 
tions are sensibly altered, the whole will no 
longer function in its original manner. If 
this were true of organisms, their action 
would, in Driesch’s sense, be “ mechanical,” 
even though the law of the action of the 
parts were not deducible from any law of 
inorganic mechanics.’ But since some or all 
organisms are, at least to some extent, har- 
monious equipotential systems, their action is 
not mechanical in either sense—such is the 
essence of the argument. “It must be 
granted that a machine, as we understand the 
word, might very well be the motive force of 
organogenesis in general, if only normal, that 
is to say, only undisturbed development took 
place, and a taking away of parts of our 
system led to fragmental development.” * 

In all this argument for the non-mechanical 
nature of organic phenomena there is nothing 
whatever that necessarily “exempts from ex- 
perimental determinism .. . that immense 
field of developmental processes which lies be- 
tween the egg and the adult,” or that neces- 
sarily nullifies the experimentalist’s postulate 
that “when two cases differ in any respect 
there will always be found a preceding differ- 
ence to which the present difference is (experi- 
mentally) due.” The argument (whatever its 
worth) does not imply that different effects 
have the same antecedents; it implies only 
that, in an individual organism, the same type 
of effect (namely, the typical form of the 
species) may follow from different antecedents 
—the relation between the two sets of antece- 
dents being such as to reveal the nen-mechan- 
ical character of the action of both. It is 
surprising that this, of itself, should be re- 
garded as violating the rule of causal uni- 
formity, since that rule notoriously does not 


* Driesch himself does not seem to note the dis- 
tinetion here indicated, and accordingly frequently 
speaks as if he were arguing merely for organic 
autonomy in the ordinary sense. 

***Seience and Philosophy of the Organism,’’ 
1908, I., 139. 
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work both ways; the same effect (in the ordi- 
nary sense) need not always have the same 
cause. Even if entelechies are to be dragged 
into the situation, indeterminism need not 
follow, if only it be assumed (what nothing in 
the hypothesis precludes) that an entelechy 
always comes into action whenever a specific 
material complex has been formed; and that 
the occasions upon which, and the manner in 
which, the entelechy determines the subse- 
quent action of that complex are uniform.’ 
I do not say that Driesch himself clearly -and 
consistently adheres to this assumption; but 
in so far as he departs from it, and gives 
color to the charge of indeterminism, he in- 
troduces a foreign element into his concep- 
tion of a “ harmonious equipotential system,” 
and confounds the second sort of vitalism 
with yet a third essentially distinct one. And 
this is one of the confusions which it is need- 
ful to guard against in the discussion. 

4. Let me briefly revert in conclusion to 
the original question concerning the meaning 
to be assigned to the term vitalism. Professor 
Jennings would apparently reserve that word 
for indeterminist theories, on the ground that 
these alone are likely to have much interest— 
the interest of the repulsive—for “the man 
of science at work with his two hands.” It 
does not seem quite clear that the limitations 
of interest of even bimanous experimentalists 
ought to be erected into a canon of lexicog- 
raphy; yet one should welcome any canon 
which will impose upon the terms used in the 
discussion of vitalism single and definite and 
constant meanings. It is of no importance 
whether a given trisyllable denote one or an- 
other doctrine; it is of some real importance 
that it be not used indiscriminately to dis- 
guise the real nature of several distinct doc- 
trines, and that these doctrines themselves, 
the distinctions between them, and their bear- 
ings both theoretical and practical, be clearly 
formulated and understood. So far as the 
tendency of present technical usage is con- 

*This uniformity would not imply (as the hasty 
reader may incline to suppose) that entelechy- 
determined action and mechanical action would 
be the same. 














80 


cerned, I am not sure that the meaning pre- 
ferred by Professor Jennings is the most 
widely accepted one. Eisler, for example, in 
the last edition of his “ Wérterbuch der phi- 
losophischen Begriffe” defines “ Neo-Vital- 
primarily as the doctrine which 
“betont die Autonomie und Aktivitat der 
Lebensprozesse, die Unméiglichkeit diese 
restlos aus mechanisch-chemischen Gesetzen 
abzuleiten ”; and though he adds to this for- 
mula (which he ascribes in common to 
Bunge, Wolff, Reinke, Hartmann, v. Uexkiill, 
K. C. Schneider and Driesch) some peculiarly 
Drieschian details, these do not amount to a 
theory of “ biological indeterminism.” 

Usage, however, is still too various and con- 
fused to settle the matter; and none of us has 
authority to legislate upon the subject. The 
term vitalism might, with real advantage to 
both biology and philosophy, be retired from 
service. Even if that desirable consumma- 
tion be past hoping for, it should still be 
possible to persuade contributors to the dis- 
cussion to bear in mind the ambiguity of the 
term and of the antithetic “ mechanism,” and 
to recognize and keep separate the several dis- 
tinct issues which in much current use of 
those terms tend to become blurred and con- 
fused. 


ismus ” 


A. O. Lovesoy 


THE JOHNS HOPKINS UNIVERSITY, 
June 19, 1911 


SUBSIDENCE OF ATLANTIC SHORELINE 


On page 906, of Scrence, No. 858, I observe 
certain statements of D. W. Johnson, of Har- 
vard, maintaining that there is no decisive 
evidence of recent subsidence of the Atlantic 
coast regions, but, on the contrary, some 
beach-formations which would seem to pro- 
hibit such conclusion. This is all very start- 
ling, not to say iconoclastic. 

The great shallow bays of our more south- 
ern coasts, such as Delaware, Chesapeake, 
Albemarle and Pamlico, having long estuary- 
like arms, which suddenly and bluntly termi- 
nate at their upper ends and there receive in 
every instance a stream of comparatively 
small size, might at first seem to be a some- 
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what puzzling geographic condition; but it 
can readily be accounted for through subsi- 
dence and in my opinion in no other way. 

At the maximum of the last elevation of 
the coast, the Susquehanna River flowed 
southward, with sensibly more than its pres- 
ent volume, and emptied into the Atlantic 
near the present Cape Henry. <A few miles 
above this point it received from the 
west a moderate stream following the di- 
rection of the present James River. Higher 
up another moderate stream, following the 
line of the present Potomac, joined the Sus- 
quehanna near the present Smith Point. 

For some thousands of years, perhaps, con- 
stant denudation lowered and flattened out 
the land along these streams. A subsidence 
of the coast then began. The sea, entering 
the Susquehanna, formed at first a small bay 
which received both the curtailed Susque- 
hanna and the James. With still further sub- 
sidence the ocean filled more and more of the 
river valley and those of its branches, until, 
after a subsidence which need only amount to 
some 75 feet, we find the long shallow Chesa- 
peake and its lateral arms formed by the in- 
truding ocean as we know them to-day. The 
same reasoning applies to the other bays men- 
tioned. Further north these results are less 
manifest because of the more precipitous na- 
ture of the coast; but the great terminal 
moraine constituting the backbone of Long 
Island became separated from the mainland 
by the waters of Long Island Sound, and it 
is probable that Narragansett Bay was largely 
formed in the same way. 

If the nature of these shallow bays and 
their long, wide, abruptly ending lateral arms, 
receiving in every case at the upper end a 
flowing stream, is not positive evidence of 
progressive subsidence of the coast in recent 
times, it would be difficult to imagine any 
satisfactory reason for the observed facts. 
The evidence seems, in fact, as plain as 
though written in bold characters for us to 
read. 

‘Other evidence of subsidence is shown by 
the salt marshes, with perfectly level sur- 
faces built up by vegetable débris at high-tide 
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level, while the deep streams meandering slug- 
gishly through them do not shoal, but become 
continually deeper through a slight excess of 
depression of their bottoms, as a part of the 
area of general subsidence, over the fill due to 
sediment. This is a classic and very evident 
proof of actual subsidence, as valid now as 
ever. The subsidence has probably been very 
slow, possibly not over six inches in a century, 
but that it is real admits of no doubt. To 
ascribe these phenomena to the fluctuations of 
height of ordinary high tides is, to say the 
least, inadmissible. 
Tuos. L. Casey 





SCIENTIFIC BOOKS 


Conservation by Sanitation. By Dr. ELLen 
H. Ricuarps. New York, John Wiley & 


Sons. 1911. 8vo. Pp. 305. Cloth, $2.50. 
Illustrated. 
Peculiar interest attaches itself to this 


work, as it is almost the last publication of one 
who has contributed very largely to the litera- 
ture of modern sanitation. Mrs. Richards’s 
books on water analysis are well known to a 
wide circle of readers. Her other books on the 
cost of cleanness, the cost of living, the cost 
of food, the cost of shelter, the chemistry of 
cooking and cleaning, home sanitation, etc., 
are equally well known to an entirely different 
circle of readers. To say that these books 
have had an important influence in molding 
modern sanitary thought, especially among 
women, is to put the truth but mildly. 

“Conservation by Sanitation ” is a labora- 
tory guide for sanitary engineers in the study 
of air, water supply and the disposal of waste. 
It is divided into two parts. Part I., which 
comprises about three quarters of the work, 
is of a general character and adapted to a 
wide field of readers. Its style is discursive, 
perhaps too much so, but it covers many mat- 
ters of interest and importance in the realm 
of sanitary science. 

Especial prominence is given to the sanita- 
tion of air, which is regarded as “a neglected 
resource.” The advantages of pure air and 
better ventilation in houses and factories is 
set forth. One chapter is devoted to the work 





SCIENCE 81 


of the sanitary inspector and the analysis of 
air. 

Several chapters are devoted to the history 
of public water supplies, the development of 
the sanitary idea as indicated by the muni- 
cipalization of water works, economic and 
sanitary efficiency of water works, protection 
of water supplies as a conservation of natural 
resources, the regeneration of a spoiled water- 
shed, the interdependence of town and coun- — 
try, and efficiency of filtration. On many of 
these subjects the information given is dis- 
jointed, but is nevertheless instructive. Par- 
ticular emphasis is placed upon the necessity 
of collecting water from a clean gathering 
ground and storing it in clean reservoirs. 
The uses of the chemical analysis of water 
are described at length, but one of the rather 
surprising features of the book is the con- 
spicuous absence of references to bacteria 
and their importance in water supplies. 

Two chapters are devoted to the disposal of 
wastes, including garbage, sewage and wastes 
from manufacturing establishments. The ef- 
fect of dilution is considered at some length, 
but little space is devoted to works for the 
purification of sewage. 

The first part of the book closes with a 
chapter on the education and position of the 
sanitary engineer in the progress of modern 
sanitation, in which emphasis is placed on the 
need of efficiency in the enforcement of health 
laws. 


The mechanical basis of modern life must come 
to the aid of moral and personal influence. It is 
not enough to tell men to do the right thing— 
they must be fenced in from the wrong thing. 
For this reason the public service engineer is the 
emerging leader in community welfare. 


Part II. comprises a series of laboratory 
exercises and tests on the inspection of ven- 
tilation and the analysis of water and sewage. 
These notes are based on exercises prepared 
for the fourth-year sanitary engineering stu- 
dents at the Massachusetts Institute of Tech- 
nology, where Mrs. Richards was for so many 
years an important member of the faculty. 


G. C. WHIPPLE 
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Minnesota Algae. I. The Myxophycee of North 
America and Adjacent Regions, Including 
Central America, Greenland, Bermuda, the 
West Indies and Hawaii. By JOSEPHINE 
Titpen. Pp. iv + 328, pl. 1-20. 1910. 
This book, with the modest title of “ Min- 

nesota Algw,” treats of the blue-green algex of 

North America and adjacent regions. It ap- 

pears as a Report of the Survey, Botanical 

Series, No. 8. As the author states in the 

preface, it is largely compiled from numerous 

publications, though she has also drawn on 
her long experience in the study of the alge. 

It has been published chiefly for the purpose 

of encouraging students in the collection and 

study of this group of alge about which so 
little is at present known in this country, and 
to provide students, who do not have access to 
the numerous publications, with descriptions 
of all the species thus far accredited to the 
region. Illustrations of many of the species 
are also presented which should aid in the 
determination. These illustrations are largely 
copied (by means of photographs and tracings) 
from the classic monographs by Bornet & 

Flahault, Gomont, ete., though some of them 

are original. The illustrations, therefore, in 

general should be valuable for their accuracy, 
though they have suffered somewhat from an 
artistic point of view. 

The descriptions are said to follow, in gen- 
eral, those of Gomont, Bornet, Thuret and 
Flahault. Keys to the genera and species will 
assist the student in the recognition of the 
species. 

four paragraphs are usually given to one 
The first one gives the name of the 
plant with a few references to works where it 
The second paragraph is usually 


species. 


is deseribed. 


a long one giving references to articles (with 
full title of the article) or works in which the 


plant in question figures in a list or descrip- 
tion. Some synonymy is also mixed in with 
As the au- 
thor suggests, there is a certain convenience 
in having these references under each species, 
but they thus occupy a large part of the book 
because of repetition, and the example could 
probably not be followed in many cases except 


this bibliography of the species. 
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where funds for publication are freely avail- 
able. The third paragraph gives a description 
of the species, while the fourth one gives the 
distribution by states or countries, including 
the particular local habitat, which in some in- 
stances is quite definitely indicated. 

Since the use of double plates renders it im- 
possible to have descriptions of figures on a 
page facing the plate, references to the fig- 
ures would have been rendered much easier if 
names and corresponding figure numbers had 
been printed at the bottom of each plate. 

It is to be inferred from the Introduction 
that the author contemplates another volume 
on the same group of alge sometime in the 
future which is to be of a monographic na- 
ture. If the present work succeeds in interesting 
a sufficiently large number of persons in differ- 
ent parts of the country who have the time 
to collect, study and preserve the mate- 
rial in their region, and if the author can 
make a thorough and critical study of all this 
material, comparing it with type material or 
authenticated specimens in the herbaria of 
Europe, and bring it together with the ac- 
curacy, judgment and finish shown by some of 
her European predecessors, it will furnish us 
with an exceedingly valuable contribution to 
American algology. Gro. F. ATKINSON 


A Study of the Absorption Spectra of Certain 
Salts of Potassium, Cobalt, Nickel, Copper, 
Chromium, Erbium, Praseodymium, Neo- 
dymium and Uranium as affected by Chem- 
ical Agents and by Temperature. By 
Harry C. Jones and W. W. Strone. Johns 
Hopkins University. Pp. 159, 98 plates. 
Publication No. 130, Carnegie Institution 
of Washington. 

In this monograph the authors have re- 
corded the results obtained from the study of 
about three thousand solutions of salts of 
potassium, with a colored anion, cobalt, nickel, 
copper, chromium, erbium, praseodymium, 
neodymium and uranyl and uranous uranium. 

“ The effect of the addition of free acids and 
foreign salts on the absorption spectra is 
studied at some length and in considerable 
detail and results have been obtained which 
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show that chemical reactions in general are 
probably much more complex than is repre- 
sented by the equations which are usually 
employed to express such chemical changes.” 
The effect of the nature of the solvents on 
the absorption spectra has been one of the 
chief points investigated in this work. It is 
shown that solvents which themselves do not 
absorb visible light may have a determining 
influence on the absorption of the dissolved 
substances. Well-defined “ solvent-bands ” 
have been discovered for water, the alcohols, 
acetone and glycerol. These bands are per- 
fectly characteristic of each solvent, and their 
existence is regarded as strong evidence for 
the theory of solvation, upon which work has 
been in progress in the laboratory of the 
Johns Hopkins University for the past twelve 
years. 

The experimental methods employed are 
essentially those used by Jones and his co- 
workers in previous investigations of absorp- 
tion spectra. To the chemist probably the 
most interesting result obtained in this work 
is the evidence for the existence of a series of 
intermediate compounds in the course of a 
chemical reaction. When, for example, uranyl 
nitrate is transformed into uranyl] sulphate by 
the addition of sulphuric acid the absorption 
bands of the former salt gradually shift over 
to the position occupied by the absorption 
bands of the latter. “In an example of this 
kind the bands can be made to occupy any 
position between the initial and final posi- 
tions, and it seems probable that when a salt 
of one acid is transformed in this way into a 
salt of another acid, there is a whole series of 
intermediate systems or compounds formed.” 

At the present time no method is known for 
separating these unstable intermediate com- 
pounds, but the spectrographic evidence is 
such as to warrant the assumption of their 
existence and confirms the view that the ordi- 
nary chemical equation represents only the 
initial and final stages in a series of reactions. 

The influence of the solvent on the absorp- 
tion spectra of the different solvents examined 
is most interesting. The absorption spectra 
of the same salt in different solvents are fre- 
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quently very different and in a mixture of two 
solvents the bands characteristic of each ap- 
pear, the intensity varying with the relative 
amounts of the two solvents present. The 
authors attribute the change in the absorption 
spectrum accompanying change of solvent to 
solvation rather than to differences in the 
dielectric constants of the solvents. The 
authors call attention to the fact that “ prob- 
ably no salts show more characteristic bands 
than some of the uranous salts in the various 
solvents: water, the alcohols, acetone and 
glycerol.” The discovery of a strong “ water- 
band,” \ 4274, in the absorption spectra of the 
neodymium salts is likely to prove useful in 
future spectrographic investigations. This 
band is intense and is free from neighboring 
bands. 

Cases have been found where it is possible 
to break up the absorption bands into finer 
bands by chemical methods. An example is 
afforded by solutions of uranyl salts in ace- 
tone. By the addition of hydrochloric acid 
the uranyl bands are broken up into fine com- 
ponents, several of the bands becoming trip- 
lets and some doublets. 

The authors summarize this action of hydro- 
chloric acid and other reagents in the follow- 
ing statement: “ The presence of foreign re- 
agents causes the uranyl bands to become 
more intense and, in most cases, narrower.” 
It is further noticed that these bands are 
slightly shifted toward the red. 

Spectrograms have been made at different 
temperatures varying from 5° to about 80°. 
As a result of this phase of the investigation 
the authors conclude that rise in temperature 
is accompanied by an increase and a broaden- 
ing of the general absorption in aqueous solu- 
tion, the bands at the same time becoming 
more intense. The ninety-eight plates of 
absorption spectra given at the end of the 
monograph are a credit to both the investi- 
gators and the printer. The data compiled 


within this and the preceding monographs by 
Jones and Uhler and Jones and Anderson will 
undoubtedly prove of much value to future 
investigators in the field of light absorption 
by solutions. 


Freperick H. GetTMANn 
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A Descriptive Catalogue of the Marine Rep- 
tiles of the Oxford Clay. Part I. By Dr. 
©. W. Anprews. Published by the British 
Museum. 1910. 4to, pp. 1-205, pls. i-x. 


The marine Jurassic formations of England 
and Germany are exceptionally rich in fossils, 
both vertebrate and invertebrate. There is 
scarcely a museum in Europe and not many 
in America in which the visitor fails to see 
skeletons of ichthyosaurs, plesiosaurs or sea 
crocodiles from one or another of the classic 
localities. The British Museum collections of 
Jurassic marine reptiles far surpass those of 
any other institution, and preeminent among 
them is the splendid series of Upper Jurassic 
age, obtained from the clay-pits near Peter- 
borough by Mr. Alfred Leeds. “ Both in the 
number of species represented,” Dr. Andrews 
observes, “and in the perfect preservation of 
their remains, the Leeds collection far sur- 
passes any other single collection of Mesozoic 
vertebrates, especially one in which all the 
specimens are from one horizon and from a 
restricted area. Not only marine forms but 
remains of terrestrial reptiles, including sev- 
eral species of dinosaurs, have been obtained.” 
The completeness and abundance of the ma- 
terial and fine preservation of the bones has 
enabled the author to give a very thorough 
description of the osteology of the principal 
genera, and he has exercised a commendable 
conservatism in the creation of new genera 
the present volume the 
ichthyosaurs and plesiosaurs are described; 
the second volume will comprise the pliosaurs 
and crocodiles. 

There is but one genus of ichthyosaurs, 
Ophthalmosaurus, with which Baptanodon of 
the Jurassic of Wyoming is regarded by the 
author as congeneric. This is the most 
highly specialized member of the order, with 
extraordinarily large orbits, almost toothless, 
with broad short forepaddle, and hindpaddle 
much reduced in size. A swift and powerful 
swimmer, proportioned like the modern por- 
poises, it was also capable of diving to great 
depths, as shown by the peculiarities of the 
auditory apparatus, fitted to withstand great 


and species. In 
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water pressure. In contrast to this swift 
pelagic reptile, the plesiosaurs were rather slow 
moving, comparable with the sea-turtles more 
nearly than any other modern animal, and in 
Dr. Andrews’s opinion they lived mainly at 
the surface and at no great distance from the 
shore, and, as might be expected, show a much 
greater variety in form than the ichthyosaurs. 
All are referred to the Elasmosauride, but in 
Murenosaurus the neck is greatly elongate, 
the head relatively small and the whole animal 
about twenty feet long; in Cryptocleidus the 
neck is of more moderate proportions, the 
head relatively larger and forepaddle broader, 
while the total length is about twelve feet. 
Two new genera, Picrocleidus and Tricleidus 
are of intermediate proportions, but much 
smaller size. The definitive generic charac- 
ters are chiefly based upon the structure of 
skull and shoulder girdle. The diversity of 
form in these Upper Jurassic plesiosaurs is 
much less than in their Cretacic successors, 
best known from the western United States, 
but they are decidedly more specialized than 
the Lower Jurassic Plesiosaurus and its allies, 
as is indicated in Dr. Andrews’s reference of 
all the genera to the Cretaceous family Elas- 
mosauride, and most clearly demonstrated in 
the progressive modification of the shoulder 
girdle. 

Dr. Andrews’s memoir is illustrated by ten 
plates and over ninety line drawings in the 
text, and by diagrammatic restorations of the 
skeleton of the three best known genera and 
a photograph of the mounted skeleton of 
Cryptocleidus. It is in most respects very 
near to the reviewer’s ideal of what a mono- 
graphic description ought to be—based upon 
abundant and well-preserved material, the 
amount and character of which is clearly 
specified and listed in detail, well illustrated, 
clear and concise in form, conservative in 
nomenclature and species making, failing not 
to distinguish fact from theory, certainty 
from probability. The British Museum and 
the author are to be congratulated upon the 


appearance of this fine monograph. 
W. D. MarrHew 
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SCIENTIFIC JOURNALS AND ARTICLES 


THE July number (volume 12, number 3) 
of the Transactions of the American Mathe- 
matical Society contains the following papers: 


E. R. Hedrick: ‘‘On properties of a domain 
for which any derived set is closed.’’ 

J. E. Rowe: ‘‘Important covariant curves and 
a complete system of invariants of a rational 
quartie curve.’’ 

A. B. Coble: ‘‘An application of Moore’s cross 
ratio group to the solution of the sextic equation.’’ 

G. A. Miller: ‘‘On the use of the co-sets of a 
group. ’’ 

W. H. Roever: ‘‘The southerly deviation of 
falling bodies. ’’ 

Virgil Snyder: ‘‘An application of a (1-2) 
quaternary correspondence to the Kummer and 
Weddle surfaces. ’’ 

O. E. Glenn: ‘‘On semi-discriminants of ternary 
forms.’’ 


THe June number (volume 17, number 9) . 


of the Bulletin of the American Mathematical 
Society contains: Report of the April meeting 
of the San Francisco Section, by H. C. 
Moreno; “ Invariant conditions that a p-ary 
form may have multiple linear factors,” by O. 
E. Glenn; “ The general term of a recurring 
series,” by Arthur Ranum; “ Relations be- 
tween the Gramian, the Wronskian, and a 
third determinant connected with the problem 
of linear dependence,” by D. R. Curtiss; 
“ Note on the integration of series by Lebes- 
gue integrals,” by W. A. Wilson; Review of 
Eisenhart’s Differential Geometry, by G. A. 
Bliss; Review of Stuyvaert’s Cinq Etudes de 
Géométrie analytique, by E. G. Bill; “ Shorter 
Notices”: Duhem’s Etudes sur Léonard de 
Vinci, by D. E. Smith; Young’s Fundamental 
Theorems of the Differential Calculus, by N. 
J. Lennes; “ Notes”; “ New Publications.” 


Tue July number of the Bulletin (con- 
cluding volume 17) contains: Report of the 
Chicago meeting of the society, by F. N. Cole; 
“On the negative discriminants for which 
there is a single class of positive primitive 
binary quadratic forms,” by L. E. Dickson; 
“Tterated limits of functions on an abstract 
range,” by R. E. Root; “ Note on a Mersenne 
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number,” by H. J. Woodall; “Shorter No- 
tices ”; Brenke’s Advanced Algebra and Trig- 
onometry and Davisson’s College Algebra, by 
Arnold Dresden; Loria-Schiitte’s Spezielle 
algebraische und transcendente Kurven, by 
C. L. E. Moore; Encyklopidie der Elementar- 
Mathematik, erster Band, by F. W. Owens; 
Netto’s Determinanten and Timerding’s The- 
orie der Kriftepline, by J. B. Shaw; Foéppl’s 
Technische Mechanik, Band 6, by E. B. Wil- 
son; “ Notes ”; “ New Publications ”; “ Twen- 
tieth annual list of papers read before the 
society and subsequently published”; Index 
of volume. 


SOME MISTAKES BY THE WRITER AND 
OTHERS, WITH A PLEA FOR PROMPT 
AND EXPLICIT CORRECTION IN A 
JOURNAL OF GENERAL CIRCU- 
LATION AMONG SCIENTISTS 


Lone contemplated, the immediate occasion 
of this article is indicated in the following 
statement, substantially a copy of a letter 
dated January 31, 1911, and addressed to Dr. 
Ales Hrdlicka, curator of the Anthropological 
Division of the U. S. National Museum. 


I submit two calvas and this statement. In 
February, 1880, there was received at my depart- 
ment of Cornell University (then including human 
anatomy) the head of a mulatto of medium color. 
From the features it was believed to be a male, 
and in my absence the age was estimated by Pro- 
fessor 8S. H. Gage at between 28 and 35 years.’ 
The brain was hardened in situ by Professor Gage 
by the injection of the preservative through the 
arteries, and then removed by the sagittal division 
of the calva.2_ The calva was prepared and dated 
by Professor Gage, and later given the number, 
322, of the brain.* The rest of the skull, with the 


* Professor Gage has since informed me that he 
thinks the head was sent from New York by the 
late Dr. M. J. Roberts; also that there was never 
any doubt in his mind as to the sex; probably it 
was stated in the letter of transmission. 

*As described in the ‘‘ Reference Handbook of 
the Medical Sciences,’’ first edition, Vol. 8, p. 
199; second edition, Vol. 2, p. 375. 

* All the parts and organs of one individual re- 
ceive one and the same accession number. The 
brain is represented in the ‘‘ Handbook,’’ Figs. 
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soft parts attached, was preserved for a time but 
cannot now be found. Of late years brains have 
occupied most of my attention. The mulatto calva 
was misplaced in one of the cases of skulls; I even 
forgot that it was in two parts, as are several 
others. I did remember, however, that it was un- 
usually thin, even for a Caucasian. In the spring 
of 1909, when preparing my address on the ‘‘ Brain 
of the American Negro,’’ by way of emphasizing 
my warning not to generalize from single speci- 
mens, which might be quite exceptional, I took the 
thickest calva in the collection, that of a white 
murderer ( Ruloff, No. 965) and the thinnest, which 
[ supposed to be that of the mulatto of 1880. 
It then bore no number or other mark of identi- 
fication, but it has since been numbered 6070. It 
and the calva of Ruloff were shown at the con- 
ference and afterward photographed side by side 
as Fig. 1 of the published address. Since my 
retirement, while revising the museum and its 
the mulatto calva of 
1880 has been found, bearing Professor Gage’s 
original date and the number, 322; of its identity 
there can be no doubt. 


records for my successors, 


Of course a correction and 
explanation must be published.® First, however, I 
desire to ascertain the extent of the misapprehen- 
sion that may have been caused by the unintended 
substitution of the calva 6070 in Fig. 1 of my ad- 
dress. Does it, either in the published figure 
(which is all that readers of the address have to 
judge from) or in the actual specimen, exhibit any 
with its being from the 
For a frank opinion I shall be very 


feature incompatible 
mulatto? 


grateful. 


Following is the report of Dr. Hrdlicka: 


The calva marked C, U., 322, Male Negro, pre- 
sents nothing that would suggest that race. The 
thinness is very unusual. It was probably from a 
very strong individual. It is de- 
formed in an uncommon way, due to premature 
synostosis of large portions of the coronal suture 
on each side, the like of which I have not seen 
in either negro or mulatto. 


small and not 


The parietal eminences 


4766, 4767, 4770 and 4772 of the first edition, and 
Figs. 762, (64, 765 and 766 of the second. 

* Proceedings of the First National Negro Con- 
ference, pp. 22-66, with 13 figures. Reprinted. 

*In addition to the copies distributed by the 
committee in charge of the conference I have 
given a thousand copies to scientists and personal 
friends. 
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are much more pronounced than is generally the 
case in the negro or even the mulatto, and the 
occiput is without any protrusion, which is also un- 
like what is most commonly observed in the two 
classes named. The calva marked C. U., 6070, 
may well have been from a male. It bears several 
fairly plain negro characteristics and would well 
agree with being that of a mulatto. The evenly 
rounded forehead, the narrowness of the anterior 
half of the vault, the premature, not physiological, 
obliteration of the sagittal suture, are all strong 
signs pointing in this direction. The ventral con- 
formation of the frontal part of the vault is typi- 
cally negro-like. 


Summary and Comments.—(1) Calva 6070 
is not (as supposed when the address on the 
brain of the American negro was prepared and 
printed) that of the mulatto, 322, obtained 
in 1880. There is no documentary evidence 


that it was from any individual of the 
African race. Hence it must not be em- 


ployed in any racial generalization. 

(2) But it is about as thin as the true 
mulatto calva, 322; both of them are excep- 
tionally thin for either race, while calva 965, 
from a white murderer, is exceptionally thick 
for either race. 

(3) According to high anthropologie au- 
thority calva 6070 “bears several plain negro 
characteristics, and would well 
being that of a mulatto.” 

(4) The publication of this correction has 
been delayed in the hope to ascertain the 
identity of calva 6070 from former students 
and assistants in various parts of the country.° 

(5) No similar error has occurred among 
the specimens in my charge. 


agree with 


I alone am to 
Self-correction is not a pleasant task; 
still less pleasant, however, would be the con- 
sciousness that silence might mislead others 
and eventually cast a doubt upon the accu- 
racy of our records, hitherto unimpeached. 

2. In 1875, while formulating a “ provi- 
sional arrangement of vertebrates according 
to cerebral [encephalic] and cardiac char- 


blame. 


°The lower part of the skull has both petrosals 
excavated as if for the study of the internal ear. 
This condition and the extreme thinness may recall 
the specimen to some one not already applied to. 
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acters,”” and while predisposed toward a re- 
duction of the interval between the two great 
divisions of teleostome fishes, I stated that the 
olfactory bulbs contained cavities not only in 
the ganoids named but also in the teleostean 
genera, Perca, Scomber and Anguilla, and 
pictured the cavity, rhinocele, in the first 
named genus, as of considerable size and as 
surrounded with substantial walls; (plate 3, 
F*g. 14). Later observations showed that this 
cavity was an artifact produced by the beaded 
bristle employed as a “ seeker.” 

This correction does not militate against 
the recognition of slight depressions at the 
base of the sessile olfactory bulbs such as 
were described and figured by me in 1876 
(A. A. A. S. Proc., p. 258 and Figs. 12 and 
13); much less does it contravene the repres- 
tation of the rhinocele by a cavity having only 
a membranous roof on the dorsal side of the 
bulb itself when sessile, or on the dorsal side 
of its peduncle when the bulb is located at a 
distance from the rest of the brain. 

3. My participation, up to 1876, in the 
then prevailing non-recognition of “the 
morphologic importance of the membranous 
or other thin portions of the parietes of the 
encephalic cavities” has been clearly ad- 
mitted and sufficiently regretted in a paper* 
entitled as in the words quoted above. The 
general remarks in that paper on self-correc- 
tion and on the private correction of others 
are commended to scientists generally. 


4. In the articles on the brain in both edi- 
tions of Buck’s “ Reference Handbook of the 
Medical Sciences” I systematically followed 
the plan, then and still somewhat unusual, of 
enumerating the defects of the illustrations. 
Such as have been subsequently noted in vol. 
2 of the second edition are now specified. 

(a) Fig. 670. The convexity of the albi- 
cans should have been shaded as a retreating, 
natural (pial) surface, as in Fig. 687. 

(b) Fig. 687. The unaccountable black 


‘On the brains of Amia, Lepidosteus, Acipenser 
and Polyodon. Amer. Asso. Adv. Science, Proceed- 
ings, 1875, pp. 168-194. 

*Jcurnal of Comparative Neurology, Vol. I., pp. 
201-203, October, 1891. 





SCIENCE 87 


spot in the center of the middle commissure 
should be erased; it does not appear in Fig. 
801, of part of which Fig. 687 is an enlarge- 
ment. 

(c) Wherever they occur conarium and 
epiphysis should be replaced by pinea. With 
medicornu, medicommissure, and  medipe- 
dunculus, as Angloparonyms of the Latin 
forms, the prefix should be mid-. 


5. My paper on “ Neural Terms” was pre- 
pared under considerable pressure of regular 
duties and contained many verbal errors. 
Some of these were specified in the “ Addi- 
tions and Corrections” on p. 352. Such as 
were detected later were enumerated on a 
leaflet entitled “ Errors and Omissions ” dated 
March 30, 1898. Copies of this leaflet were 
distributed to recipients of reprints of the 
paper, and others are at the service of those 
who have files of the journal in which it ap- 
peared. On p. 306 of the paper itself, at num- 
ber 122, in the first and second columns, 


“inflecta ” should be inflexa. 


6. Most preserved human fetal cerebrums 
of the third and fourth months present linear 
depressions not found at later periods. Like 
Cunningham and some other anatomists, up 
to 1903, I regarded these “transitory fis- 
sures” as normal, although my brief discus- 
sion of them before the Association of Amer- 
ican Anatomists” contained the query, “ Are 
any of them merely artifacts?” With most 
of them the non-existence of a corresponding 
fold of pia should have suggested that ex- 
planation. The observations of Retzius, 
Hochstetter, Mall“ and G. Elliott Smith” 
upon fresh and unaltered cerebrums showed 
that they are truly artificial features caused 
by either post mortem corrugation or the pres- 


®**Neural Terms, International and National,’’ 
Journal of Comparative Neurology, VI., December, 
1896, pp. 216-352, including seven tables. Parts 
VII.-IX. have also been reprinted under the title 
‘*Table of Neural Terms, with Comments and 
Bibliography. ’’ 

*” Proceedings, May, 1894, p. 33. 

* Amer. Jour. Anatomy, Vol. 2, pp. 333-339 

” Anat. Anzeiger, Vol. 24, pp. 216-220. 
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sure of membranous folds at the coronal and 
lambdoidal sutures. 

Having now explicitly corrected my own 
more important errors” I venture to point 
out a few cases in which a similar course 
might well have been followed by others. 


7. In both German and English editions of 
Wiedersheim’s “Comparative Anatomy of 
Vertebrates,” in his “ The Structure of Man,” 
and in other works into which it has been 
copied, is what purports to represent the base 
of the brain of the rabbit as a representative 
mammal. One of the constant and peculiar 
characters of that class is the pons, a mass of 
obviously transverse fibers at the ventral side 
of the cerebellum. In this figure the region 
is marked pv., and the abbreviation is said to 
stand for “ pons Varolii,” but the contour and 
the shading give not the least idea of its es- 
sential character; indeed, the mesal furrow is 
more distinct than in the bird on the oppo- 
site page. ‘To the serious and needless mis- 
representation attention was called in ScrENCE 
for May 8, 1908, p. 741.” 


8. In 1906 was published J. B. Johnston’s 
“The Nervous System of Vertebrates.” In 
January, 1908, his attention was called to the 
fact that Figs. 2 and 120, said to represent 


‘’* For reminders of others that have caused or 
might cause misapprehension I shall be grateful. 

“ An interval of three years should have sufficed 
for the replacement of the same faulty figure by 
a correct one in the recently issued edition of Par- 
ker and Haswell’s ‘‘Textbook of Zoology,’’ Vol. 
2, p. 468. This new edition likewise repeats the 
erroneous designation of the lamprey represented 
in Fig. 793 (Fig. 749 of the first edition) as 
Petromyzon marinus (sea lamprey) whereas it is 
P. flwviatilis (river lamprey) in the original paper 
ot W. K. Parker, Philosophical Transactions, Vol. 
74, 1882, plate 8; the arrangement of the teeth is 
very different in the two species, and the error is 
sure to cause confusion. T. J. Parker, the senior 
author of the work, and W. N. Parker, the asso- 
ciate editor of the second edition, are both sons of 
the author of the paper. Surely the latter would 
have insisted upon the correction had he been in- 
formed of the misnomer, to which the attention of 
the publishers was called by me at least two years 


ago. 
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“the mesial surface of the right half of the 
brain of Squalus acanthias” (the acanth or 
spiny dogfish), must be of the smooth dogfish, 
Mustelus. The latter genus exhibits a de- 
cidedly more advanced morphologic stage as 
to the cerebellum and the cerebral extensions; 
indeed the two genera are placed by zoologists 
in not only separate families but different 
divisions or suborders. In 1909, in a paper” 
by the same author, the figure is reproduced 
and correctly named; but the statement that 
it was taken from the earlier work is unac- 
companied by any intimation of the original 
misnomer. Even had it been, students and 
general readers are more likely to consult the 
book than the comparatively technical journal, 
and even instructors are none too familiar 
with selachian brain forms; the original mis- 
nomer was not mentioned in the reviews in 
Science, December 28, 1906, in the Anatom- 
ischer Anzeiger, November 9, or in the Jour- 
nal of Comparative Neurology and Psychiatry, 
Volume 16, pp. 467-470;* hence it would have 
been more just to others and better for him- 
self if the author had published a prompt and 
explicit correction in SCIENCE. 


9. In 1893 the late Wilhelm His published” 
a figure described as “ Medianschnitt eines 
menschlichen Gehirns vom Erwachsenen.” As 
a mere diagram of general features it might 
serve the purpose for which it was intended; 
as purporting to represent a comprehensive, 
complex, and important aspect of the brain it 
embodies at least twenty errors or omissions 
and would not have been accepted from a 
member of my class in the morphology of the 
brain at any time during the last twenty 
years; especially does it fail to indicate the 
circumscription of the cavities and the de- 
marcation of the artificial (cut) surfaces 
from the natural ones covered by pia or 


* The morphology of the forebrain vesicle in 
Vertebrates. Journal of Comparative Neurology 
and Psychiatry, November, 1909, pp. 457-539. 

* This review did correct the misplacement of 
Figs. 175 and 177 and of Figs. 176 and 178. 

*<¢Vorsehlage zur Eintheilung des Gehirns,’’ 
Archiv fiir Anatomie, ete., Anat. Abth., pp. 172- 
179, Fig. 3. 
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endyma. These defects were pointed out by 
me in 1899," but in the present paper they are 
of interest mainly as neither corrected nor 
even alluded to in any of the reproductions of 
the figure known to me. 

The figure and description are given on p. 
876 of the protocols of the committee (of the 
Anatomische Gesellschaft) on anatomic 
nomenclature in the fasciculus dated March 
20, 1894; these protocols were edited by W. 
Krause. 

But in the following year, in the final re- 
port,” commonly known as the “BN A,” 
supervised and explained by His himself, the 
same figure appears on p. 161 as “ Median- 
durchschnitt durch ein fétales menschliches 
Gehirn aus dem dritten Monat.” It may be 
conjectured that there had occurred an inad- 
vertent repetition of the legend under the fig- 
ure on the opposite page (where, however, the 
first word is “ Medianschnitt ”); but it is not 
easy to understand how so self-evident an 
error could escape the other members of the 
committee. 

With the original correct designation of 
“adult ” the figure was reproduced in 1897 by 
van Gehuchten (Anatomie du systeme nerveux 
de homme, second edition, Fig. 17), and in 
1899 by L. F. Barker (The Nervous System 
and its Constituent Neurones, Fig. 92). 

But in 1901 the identical figure, reduced 
about one third, was employed by Barker” 
and described as a “ Median section through 
a human feetal brain of the third month, after 
His, 1892” [probably 1893 was meant]. 


“Comments upon the mesal [median] aspect of 
a human brain as published by His and reproduced 
by him and others. Asso. Amer. Anatomists, Pro- 
ceedings, 1899, pp. 23-24. 

“*<Die anatomische Nomenclatur. Nomina 
anatomica, Verzeichniss der von der Anatomischen 
Gesellschaft auf ihrer IX. Versammlung in Basel 
angenommen Namen. LEingeleitet und im Ein- 
verstindniss mit dem Redactionsausschuss erlaii- 
tert von Wilhelm His.’’ Archiv fiir Anatomie und 
Physiologie. Anat. Abth., Supplement Band, 
1895. O., pp. 180; 27 figs., 2 plates, 1895. 

” Buck’s ‘‘Reference Handbook of the Medical 
Sciences,’’ second edition, Vol. 2, Fig. 939. 
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Students and lay readers might easily be 
confused or actually misled by the discrepan- 
cies indicated above. As yet no explanation 
or expression of regret has been encountered 
by me. Fitting opportunity would seem to 
have been provided for Professor His in his 
article on nomenclature in the Anatomischer 
Anzeiger, Vol. XII., October 30, 1896, and for 
Dr. Barker in his “ Anatomical Terminology 
with special reference to the BN A,” 1907. 

The injuriousness of an uncorrected error 
depends not alone upon its intrinsic extent 
but also upon certain extrinsic conditions, 
viz., (a) the number and status of those who 
are interested in the subject and therefore 
liable to be misled; (b) the publication in 
which it appeared; (c) the evidence of its un- 
challenged acceptance by others; (d) the num- 
ber of repetitions; (e) the reputation of its 
originator. To these self-evident propositions 
should perhaps be added the reminder that one 
need not himself be inerrant in order to point 
out imperfections in another. 

The desirability of the explicit correction of 
errors under some circumstances has now, 
I trust, been indicated by example as well as 
by precept. Burt G. WILDER 


IrHaca, N. Y., 
April 6, 1911 


SPECIAL ARTICLES 


THE SINGLE CYCLE DEVELOPMENT OF THE GRAND 
CANYON OF THE COLORADO 


SEVERAL years ago Davis’ called attention 
to a number of facts which lead him to con- 
clude that the Grand Canyon of the Colorado 
has been developed in a single cycle of erosion 
as contrasted with the two cycles postulated 


*So far as I know, the ‘‘Isthmus rhomben- 
cephali’’ was never withdrawn by Professor His 
or, explicitly, by any of the several who adopted 
it; see the papers by B. B. Stroud and the writer, 
Association American Anatomists, Proceedings, 
1899, and ScIENCcCE, March 16, 1900. 


***¢An Excursion to the Grand Canyon of the 
Colorado,’’ Bull. Mus. Comp. Zoology, Harvard 
College, XXXVIII., May, 1901. 
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by Dutton.* This conclusion does not appear 
to have received the attention that it merits, 
probably because Dutton’s monograph has for 
so long been the accepted source of informa- 
tion concerning the region. But as more re- 
cent work has shown, Dutton’s conclusions in 
regard to the history of the Grand Canyon 
District are subject, in general, to important 
modifications. The writer would like to em- 
phasize, therefore, some of the data support- 
ing Davis’s conclusion as to a single cycle of 
they impressed themselves 
upon him during a recent revisiting of the 
canyon after a lapse of several years. 

One of the most striking features in the 
development of the canyon is the perfect cor- 
relation that exists between the topography 


development as 


and the different rock formations. This is 
seen throughout the canyon, but is more 
easily comprehended in small areas. On a 


large scale two distinct canyon forms may be 
noted depending upon the character of, the 
eroded strata. One is the comparatively wide- 
bottom type which is developed where the 
strata are soft, as in the Unkar and Chuar 
area in the vicinity of the mouth of the Little 
Colorado River. The other is the more com- 
mon gorge type as developed, for example, in 
the Kaibab and Toroweap sections of the 
canyon where the river is cutting the more 
resistant granite, Tonto and Redwall forma- 
tions. In any limited view of the canyon 
walls the relationship is even more impres- 
sive; the resistant formations always give rise 
to cliffs and the softer ones to graded slopes, 
so that the resulting topography is of wonder- 
ful constructive beauty and possesses an al- 
most infinite variety of detail. 

Attention may be called particularly to the 
resistant cliff-making formations and the part 
they have played in bench-making through the 
stripping of the overlying soft strata. It 
may help to visualize the facts here presented 
if the idea is kept in mind of the Colorado 
River cutting into the plateau and succes- 
sively exposing the resistant formations on 
which benches have been developed by the 


***The Tertiary History of the Grand Canyon 
District, Arizona,’’ Monogr. II., U. S. G. S., 1882. 
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removal of overlying soft strata; the develop- 
ment and dissection of each bench progressing 
as the river has cut more deeply into the 
plateau. 

In the Kaibab section of the canyon benches 
may be seen at several different horizons. 
There are traces of one at the summit of the 
upper Aubrey cross-bedded sandstone near the 
top of the canyon walls. It has probably 
never been of any extent, since the overlying 
upper Aubrey cherty limestone is in itself too 
nearly of the same resistance to be easily 
stripped off. There are numerous indications 
of a bench at the summit of a group of heavy 
sandstone members near the top of the lower 
Aubrey red sandstone. The upper one third 
of this formation is, on the whole, more uni- 
formly soft than the lower two thirds and 
must have been eroded with comparative 
rapidity. The next bench, a very noticeable 
one, is situated at the summit of the Redwall 
formation, which is the most prominent cliff- 
maker found in the canyon walls. The lowest 
bench is the Tonto, located immediately above 
the granite gorge. This bench is the latest 
one that has been formed and is, therefore, 
the least dissected. 

Throughout there is, then, a striking de- 
pendence of the benches upon the character of 
the strata; they are found at the summits of 
resistant beds which in all cases are overlain 
by soft ones. If, therefore, there is any good 
reason for considering the Tonto bench in the 
Kaibab section as indicating a base-level of 
erosion and a halt in the uplift of the region, 
as is necessary on the assumption of two 
cycles of development, there is equally good 
reason for supposing that base-levels of ero- 
sion also occurred at the summits of the other 
resistant formations. It is hardly reasonable, 
however, to expect such a nice adjustment of 
base-levels, three or four in number, to such 
definite structural horizons. It must be con- 


cluded, rather, that the benches are simply 
what they appear to be—the stripped surfaces 
of resistant formations which have been suc- 
cessively exposed in the progressive down-cut- 
ting of the Colorado River through the pla- 
teau. 


Consequently the uplift of the region, 
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on the whole, has been continuous and the 
erosion of the canyon has been accomplished 
in a single cycle. 

Another fact which eliminates the necessity 
of considering that the esplanade—Redwall 
bench—of the Toroweap and the Tonto bench 
of the Kaibab section represent a common 
base-level of erosion and a halt in the uplift 
of the region is that these two benches occur 
in the same locality one above the other in 
undisturbed condition and separated vertically 
by over 1,000 feet. Evidently they can not 
indicate one base-level of erosion and it is 
necessary to suppose, as in the previous case, 
that they represent two base-levels, each coin- 
ciding with the summit of a resistant forma- 
tion, or that the benches are structural sur- 
faces exposed by the removal of soft overlying 
beds. The latter explanation, taken in con- 
nection with other lines of evidence, is to be 
considered the correct one. 

In the foregoing paragraphs it has been as- 
sumed that Dutton considered the Tonto 
bench as equivalent to the esplanade farther 
west and as indicating a base-level of erosion. 
It should be said that Dutton does not spe- 
cifically make this correlation. He states that 
the esplanade represents a base-level of erosion 
(p. 121) and in speaking of the first stage of 
the canyon cutting says that “during this 
paroxysm of upheaval the outer chasm of the 
Grand Canyon was cut; the river corrading 
down to the level of the esplanade in the 
Kanab and Uinkaret divisions but below that 
horizon in the Kaibab” (p. 226). In speak- 
ing of the second stage he says that “the 
narrow inner gorge of the Toroweap was 
swiftly cut, and is in this respect a type of 
the lower deeps of the entire canyon” (p. 
227). The only lower horizon in the Kaibab 
which has a development corresponding to the 
esplanade of the Kanab and Uinkaret sections 
is the Tonto bench. And the only part of the 
lower depths of the Kaibab which is com- 
parable with the inner gorge of the Toroweap 
is the granite gorge. The Tonto bench lies 
immediately above the granite gorge in the 
Kaibab, as does the esplanade above the inner 
gorge of the Toroweap. It has seemed to the 
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writer that the logical interpretation of these 
statements permitted the correlation of the 
Tonto bench with the esplanade; but this may 
be taking too great a liberty with the written 
word. 

A minor topographic detail, of definite im- 
port, however, which argues against the Tonto 
bench being a base-level of erosion and indi- 
cating a halt in the uplift of the region, is 
seen just west of the mouth of Bright Angel 
Creek. At this locality the Tonto formation 
has been faulted to the extent of about 400 
feet, and the faulting is apparently of pre- 
Carboniferous date and in any case older than 
the cutting of the canyon. (The displace- 
ment here referred to is not the Bright Angel 
fault.) The point is that a bench has been 
perfectly developed at the same horizon in the 
sandstone, judging from the eroded remnants, 
on both sides of the fault, notwithstanding 
the difference in the elevation of the strata in 
the two blocks. It is evidently unduly com- 
plicating matters to suppose that the lower 
bench, for instance, represents a base-level of 
erosion and that the upper one originated in 
some other way, for this is calling in two 
processes to explain exactly similar things. 
The true explanation is clearly to be found in 
the single process of stripping and conse- 
quently the Tonto bench in general, like the 
older benches in the Carboniferous forma- 
tions, does not indicate a pause in the uplift 
of the region, but is simply a stripped struc- 
tural surface exposed by the removal of the 
softer overlying beds. 

The writer has little doubt that when this 
problem is studied in more detail many other 
facts will come to light supporting the general 
conclusion of Davis “that while many par- 
tial cycles of erosion may have preceded the 
long pause during which the broad denuda- 
tion of the plateaus was completed, only a 
single uplift and a single down-cutting are 


recorded in the canyon.” 
H. H. Rostnson 


THE H*MAN FACE 


It seems surprising how little we are in- 
fluenced by the scientific method in the ex- 
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amination of faces. Yet when we inquire 
into causes and results and learn something 
of the influences which have modified the 
facial type, and especially when we consider 
our individual bias with respect to all the 
people we see and know, then the difficulties 
of accurate and general conclusions become 
evident indeed. 

The face of man is distinguished from that 
of lower animals by the greater development 
of the frontal region or forehead and the de- 
velopment of folds which delimit the chin. 
In lower races of mankind the lack of develop- 
ment of the frontal region and bridge of the 
nose, slight projection and great breadth of 
the nasal region and the large heavy jaws, are 
evident. 

Early ontogenetic conditions of the human 
face simulate the lower animals, while later 
stages suggest the lower races. The arching 
of the frontal region soon destroys close re- 
semblances to lower types but the broad, 
bridgeless condition of the nose in the embryo 
does not so quickly disappear and may indeed 
persist in the adult. The chin may be reced- 
ing or almost lacking, a condition also well 
recognized after birth and throughout life in 
a considerable proportion of individuals. 

In the development of the intellectual value 
of a face, we can trace a connection between 
the size of the frontal region of the brain and 
the height and breadth of the forehead, al- 
though judgment of intellectual worth by this 
criterion can be of only the most general 
character because of the variation in skeletal 
structures. 

When we try to trace the evolution of the 
face from an esthetic viewpoint we encounter 
still greater obstacles. In the first place a defi- 
nition of beauty is difficult and yet if we ex- 
amine the faces of ancient Assyria, Egypt and 
Greece, we find in general the same outlines 
or much the same features which we now 
usually regard as beautiful. Aside from this 
general type, we, each one of us, hold certain 
features or combinations of features to be es- 
pecially beautiful because of people we have 
known, or for some other reason. But so far 
as the general idea of what constitutes a 
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beautiful face is concerned we might, perhaps, 
find that it must have its parts in good pro- 
portions, no single feature should represent 
the extreme. Each element should bear a cer- 
tain definite relation to the rest, with the pro- 
file lines regular and the curves of a deli- 
cate sweep. It should express unity as well 
as variety. 

Why the human face has developed as it 
has may be due to our ideas of what consti- 
tutes beauty, and if we inquire into this a 
little more closely, the following suggests 
itself: The earlier ideas of beauty were de- 
termined by a comparison with the lower 
animals, possibly with the ape in the begin- 
ning; in part, the antithesis of such a face 
was first recognized among primitive men as 
beautiful. That such comparisons are con- 
stantly being made by ourselves to the disad- 
vantage of one who seems to resemble a lower 
animal in appearance, and that such compari- 
sons are also being made by lower races in the 
savage state, no one who inquires into the 
subject can doubt. In the case of lower and 
higher races, those resemblances to the lower 
are regarded even by primitive people to be 
less admirable. Of course many primitive 
tribes often develop one or another idea of 
beauty which is not coordinate with that 
found in the higher races. 

This principle of antithesis I believe can 
not account for all the perfection of a beauti- 
ful ideal, for with the evolution of the race, 
education along many lines contributes a 
component, the artistic sense becomes de- 
veloped and fine lines with delicacy of con- 
tour come to be appreciated. These ideals 
work over the rather rude materials furnished 
by selection. 

There is another most interesting and diffi- 
cult problem which confronts us in this con- 
nection. How may we judge character from 
the face? What information may we gain of 
the intelligence, moral worth and disposition 
of an individual in this way? We are fa- 
miliar with the often extremely absurd 
claims of phrenologists and physiognomists, 
but none of us doubt that an individual’s 
character shows more or less in his face. Yet 
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when we analyze our methods of determina- 
tion we find them for the most part based on 
nothing but vague impressions. Many, if not 
most of our personal judgments are of this 
sort; when inquired into they are as absurd 
and with as little foundation as are the ideas 
contained in the older works on physiognomy. 

There usually has been, as Mantegazza 
recognizes, a confusion of two separate fac- 
tors in the determination of character from 
a face; the mold or cast of the features and 
their expression. These two are distinct and 
should be so regarded. Although the latter 
may in time mold or modify the former to a 
large degree, many of the parts of the face 
come very little under its influence, and ex- 
cept for the changes which expression and 
physiological conditions bring about in the 
course of time, I am inclined to totally ignore 
all judgments of character from facial mold 
alone. As yet it seems to me we have not the 
least safe evidence for regarding this or that 
type of eye, nose, mouth or chin as indi- 
cating one or another sort of character, only 
in so far as the life and disposition of the 
individual has modified them through expres- 
sion. The one feature which may show some- 
thing of the character independent of ex- 
pression has already been mentioned in the 
forehead, but the bones of the skull and the 
sinuses within them are so variable that 
nothing but the most general conclusions can 
be drawn even here. We often find faces of 
a low type associated with a defective indi- 
vidual and there may be some relation be- 
tween defective physical and psychical condi- 
tions, but just what the connection is, re- 
mains to be learned. 

Several of the causes which have led us to 
consider this or that mold of feature as indic- 
ative of special characteristics of the indi- 
vidual are the following: 

1. The resemblance to lower animals and 
the inference that man has the character of 
the animal in whose face we see a likeness. 
Much was made of this in the older works 
upon physiognomy and it becomes absurd 
when we consider for instance, that one with 
a face like a lion has the character we ascribe 
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to that beast, or a face like a crow indicates 
the prying nature so commonly known in pets 
of this species. Yet are we to-day, generally 
speaking, much better than this when we 
ascribe to a man whose face reminds us of a 
fox, a fox-like nature? Or when a man with 
a bulldog-like mouth and chin is accredited 
with a character which savors of this ani- 
mal’s qualities? 

2. The resemblance in another of features 
from one or several individuals whose char- 
acter we know. Such comparisons are very 
common. It is difficult to determine how far 
every one is thus influenced. 

3. The fixed resemblance in contour of face 
or feature to certain transitory expressional 
states which we have come to associate with 
emotional conditions. 

To many, a long nose gently depressed at 
the tip indicates a benignant character. 
This, I think, is because in certain types of 
noses we have seen the tip slightly depressed 
in smiling and the long nose with the slight 
depression gives the appearance of a con- 
tinued gentle smile, while it may or may not 
indicate a benignant character, depending 
upon how much expression has modified the 
feature. 

In case the end of the nose is more flat- 
tened, we very often get the idea of a cruel 
or cynical individual, because in a sneer or 
grin, the tip is sometimes greatly depressed. 

Those in whom the corners of the mouth 
turn up a little, or in whom the lips are 
moulded so as to convey that appearance, give 
us the resemblance to a smile which we as- 
sociate with cheerfulness. And one in whom 
the corners of the mouth are formed in such 
a way as to make them appear to turn down, 
so much resemble the expression of grief or 
sorrow that we think of the individual as 
possessing a melancholy disposition. 

Another illustration. Those in whom the 
eyes are deep under heavy eye brows are said 
to be thoughtful because during mental con- 
centration we are apt to draw the eye brows 
down and together. Many other examples 
might be given. 

4. Physiological conditions. 
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Of course expression is physiological pri- 
marily, but more or less separate from its emo- 
tional side, there are a number of purely 
physical conditions either permanent or 
transitory which influence to a large degree 
our judgment of character. The appearance 
of good or ill health and the changes which 
may take place in a face due to the adapta- 
tions of the body to environment. Under the 
last come such changes as might take place 
in the nostrils with variation in altitude, in 
the development of the jaw muscles due to 
change of food, and many others. 

Wm. A. Hitton 
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OCCURRENCE OF EUTHRIPS PYRI DANIEL IN 
NEW YORK STATE 

For several years pear growers in various 
localities in this state have observed a pe- 
culiar blighting of blossoms, which is usually 
attended by a considerable loss in the fruit 
yields. In some orchards where this condi- 
tion has prevailed the crops for the past three 
years have been almost complete failures. 
This spring we received specimens of injured 
blossom clusters from Germantown and other 
localities along the Hudson River, and we 
have found that an insect is responsible for 
this damage. It is known as the pear thrips 
(ELuthrips pyri Daniel), and for the deter- 
mination of the species we are indebted to 
Dr. W. E. Hinds, of the Alabama Polytechnic 
Institute. The insect has attracted consid- 
erable attention in recent years in California 
because of its destructiveness to various de- 
ciduous fruits, but its occurrence in eastern 
states was not suspected. The adult is a 
small, brown, winged insect, about one twen- 
tieth of an inch long, which makes its appear- 
ance when the buds are opening, attacking 
Pears, espe- 
cially, seem to be very susceptible to the at- 


the tenderest of the flower parts. 


tacks of the thrips, and many blossoms are 
This pest has 
proved a difficult one to control by spraying, 


killed before the clusters open. 


but tests which we have conducted indicate 
that the thrips may be efficiently combated by 
slight changes in the scheme of spraying 
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which we are encouraging growers to adopt 
for the control of the pear psylla. 
P. J. Parrorr 
NEw YorRK AGRICULTURAL 
EXPERIMENT STATION 


BLUE STAIN ON LUMBER 


Eacu year a great deal of money is lost by 
lumber companies through the staining of the 
freshly cut sap yellow pine and red gum 
stacked in the mill yards. One of the com- 
monest of these stains is the so-called “ blue- 
stain,” which is caused by a number of fungi, 
many of them belonging to the Pyrenomy- 
cetes, especially Ceratostomella and Graph- 
ium. This stain is usually blue or black, due, 
very likely, to the presence of the brown-col- 
ored mycelium which grows in the cells of 
the sap wood only, and does not injure the 
strength of the wood. The hyphe of the 
fungi live on the food stuff within the wood 
cells and do not destroy the walls of the cells. 
It is the stained appearance of the lumber 
which seriously decreases its money value. 

The lumber companies try to prevent this 
stain by various methods, a common one be- 
ing to dip the freshly sawed lumber into a solu- 
tion of either sodium bicarbonate or sodium 
carbonate. This soda dipping process is still 
uncertain in results; at one time preventing 
the blue-stain from appearing on the wood, 
at another having no beneficial effect. 

The varying and often unsatisfactory re- 
sults obtained in the mill yards where soda 
dipping has been tried, led to certain investi- 
gations being taken up in the laboratory. 
The problem was to find why the soda solution 
sometimes prevented the growth of the wood- 
infecting fungus and its spores and sometimes 
did not. Since the factors determining the 
growth of Ceratostomella and of Graphium 
are as yet imperfectly understood, it was 
thought that a better knowledge of the rela- 
tion of the fungus to its substratum might 
lead to a more satisfactory method of destroy- 
ing it. 

As it is well known that many fungi grow 
best on a slightly acid substratum, it was 
thought that the growth of the blue-stain 
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fungi might be influenced if not determined 
by the acidity of the boards. 

In order to determine the relation of species 
of Ceratostomella to various quantities of 
acids and alkalies in the medium upon which 
they grow, a number of experiments were 
made with definite additions of acids and 
alkalies to a medium of known character. 

Laboratory Experiments.——A nutrient me- 
dium of .5 per cent. Liebig’s extract, 1 per 
cent. malt extract and 2 per cent. agar agar 
neutralized to phenolphthalein with NaOH 
was prepared, to which .5, 1, 1.5 and 2 per 
cent. sodium carbonate ¢c.p. (Na,CO,) and 
5, 1, 1.5 and 2 per cent. citric acid (C,H,O, + 
H,O) were respectively added. To these 
media and to the neutralized medium the 
mycelium of actively growing Ceratostomella 
echinella E. & E. was transferred. There 
was excellent growth on the acid and neutral 
media, but none on that containing excess 
sodium carbonate. The spores of C. echinella 
germinated on the media containing .5 per 
cent. Na,CO,, but 1 per cent. Na,CO, inhib- 
ited growth. 

After this fresh sap boards of yellow pine 
(Pinus palustris) and of red gum (Liquidam- 
bar styraciflua) were dipped in various solu- 
tions of sodium carbonate and of sodium 
bicarbonate. The boards were inoculated 
with spores of Ceratostomella echinella and 
then stacked in compartments whose tempera- 
ture averaged about 77° F. and whose atmos- 
phere was so moist water collected in drops 
on the sides of the compartments (optimum 
conditions for blue stain). The result of the 
experiment is tabulated below. Fungus in- 
fection is indicated by +, sterility by 0. 
The number of boards dipped in a solution 
varied. There were always two at least. 


SAP YELLOW PINE 


Inoculated with Ceratostomella spores 
Dipped in boiling 


H,0 + 
1% Na,CO,; + 1%¢ HNaCo, + 
3% Na,CO, + 3¢ HNaCo, + 
5# Na,CO, + 5¢ HNaCo, + 
7% Na,CO, 0 7% HNaCoO, + 
8% Na,CO, 0 8% HNaCoO, 0 
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10% Na,CO, + slightly. 10% HNaCO, + slightly. 
Dipped in cold solutions of: 


6% Na,CO, + 6% HNaCO, + 

8¢ Na,CO, + 8¢ HNaCoO, + 

10% Na,CO, + 10¢ HNaCo, + 
H,0 + 


SAP RED GUM 


Inoculated with Ceratostomella spores 
Dipped in boiling 


H,0 + 
1% Na,CO, + 1¢ HNaCoO, + 
3¢ Na,CO, + 3¢ HNaCo, + 
5% Na,CO,; + 5¢ HNaCo, + 
7% Na,CO, + slightly. 7# HNaCoO, + 


8% HNaCoO, + slightly 
10% HNaCO, + slightly. 


Dipped in cold solutions of: 


34 Na,CO, + 34 HNaCoO, + 
5¢ Na,CO, + 5¢ HNaCo, + 
7# HNaCO, + 

H,0 + 


SAP RED GUM 
Inoculated with Ceratostomella spores 
Dipped in 
H,O + 
All boards equally 
ree + SEPA + } infected. 


The cold soda solutions were found not to 
be as effective as the hot solutions. This may 
have been because the boiling solutions by re- 
moving air bubbles came more in contact with 
the wood fibers, and because they penetrate 
the wood. According to the laboratory test 
of the board-dipping process, 7 and 8 per cent. 
solutions of sodium carbonate and 8 and 10 
per cent. of sodium bicarbonate gave the best 
results. Spores germinated on these boards, 
but the mycelium did not grow so that it 
could be seen by the naked eye. 

To summarize the results of the laboratory 
experiments: 

Ceratostomella echinella spores germinated 
on a nutrient agar medium which had been 
neutralized to phenolphthalein with sodium 
hydroxide when .5 per cent. sodium carbonate 
had been added to the medium. 

One per cent. sodium carbonate added to 
the neutralized agar medium did prevent the 
germination of the spores. 

Red gum boards dipped in a 7 per cent. 
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sulphuric acid solution stained as readily as 
the controls dipped in water. 

Red gum and yellow pine sap boards dipped 
in a hot 7 and 8 per cent. solution of sodium 
carbonate and a hot 8 and 10 per cent. solu- 
tion of sodium bicarbonate did not stain. 

After these laboratory experiments, the ex- 
periments with the boards was repeated in the 
field. That with the yellow pine in a lumber 
yard in Louisiana from which the yellow pine 
used in the laboratory had been received. 
The red gum experiments were made in a 
hardwood mill in Mississippi from which the 
red gum boards experimented with came. In 
the field experiments the sodium carbonate 
used was the commercial soda ash, and the 
sodium bicarbonate the Thistle Brand Soda. 

The tests were as follows: 

In a Louisiana lumber yard where the pine 
boards were staining just where the boards 
crossed in the open stack, the remainder of 


the boards clean. Dry weather. 


Green yellow pine— 
5.3% sodium carbonate 2,184 ft. B.M. dipped. 
4% sodium bicarbonate 3,136 ft. B.M. dipped. 


The treated lumber was stacked wet one 
board on top of the other, and held for ob- 
servation for seventeen days. The boards re- 
mained unstained. 

In a Mississippi lumber yard where the 
stacked boards were staining. Rainy weather. 
Green red gum— 

8* sodium carbonate 3,012 ft. B.M. dipped. 

11% sodium bicarbonate 3,000 ft. B.M. dipped. 


The treated lumber was stacked wet one 
board on top of the other, and held for ob- 
servation fourteen days. Some of the sodium 
bicarbonate boards were stained in spots. A 
very few of the boards dipped in sodium 
carbonate were stained on the ends. It was 
found that the percentage of alkalinity of the 
solution in the dipping vat was the same or 
was a little greater at the end of the “day’s 
run” than at the beginning. 

Briefly stated the results of the field experi- 
ments were as follows: An 8 per cent. solution 
of Na,CO, was as effective as 11 per cent. 
Ii1NaCO,. These soda solutions prevented the 
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blue stain on red gum when the weather was 
rainy. In dry weather 5 per cent. Na,CO, 
and 4 per cent. HNaCO, kept yellow pine 
boards clean. 

In these experiments, laboratory and field, 
the blue staining fungus showed itself sensi- 
tive to alkalies in the medium on which it 
grew. The amount of alkalies necessary to 
inhibit the growth of the fungus varied with 
the substratum. An increase in the acidity 
of the medium did not prevent fungus growth. 
Freshly cut red gum and yellow pine sap 
boards required 8 per cent. Na,CO, or 10 per 
cent. HNaCO, to prevent them from being 
stained when the blue-stain fungi were grow- 
ing vigorously. 

Considering that the blue-stain fungus 
thrives on a substratum containing a large 
amount of acid and is sensitive to alkali in 
the substratum, the acidity of the surface of 
the boards just after being cut and the vigor 
in the first growth of the fungus seem cor- 
related. It is probable that a large amount 
of acid is generated on the surfaces of the sap 
boards when such strongly alkaline solutions 
must be used to prevent the blue stain. 

This acidity of the boards, greater than 
has probably been realized, may be the answer 
to the problem as to why a soda solution of a 
given strength is not always successful in 
preventing the blue stain. A weak alkaline 
solution may be successful in keeping the 
boards clean when the atmospheric conditions 
are not favorable to the growth of the fungus; 
when these conditions favor fungus growth, 
the soda solution has not sufficiently neutral- 
ized the board acids to stop the germination 
of the spores and their mycelial growth. 

A greater resistance to the alkali in the 
medium was shown by the spores of Ceratos- 
tomella than by the mycelium. If this is the 
ease with the wood-staining fungi, it is ad- 
visable when determining the value of wood- 
impregnating materials, to test them with the 
spores of the wood-destroying fungi, not 
alone with the mycelium as has generally 
been done hitherto. CAROLINE RUMBOLD 

MIssouRI BOTANICAL GARDEN, 

Sr. Louis, Mo. 








